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IMMOACHMTEJIBHAS 3AIIMCKA

AJnanthupoBaHHas TporpaMMa IO MaTeMmaTuke s oOydaromuxcs ¢ THP
ocHoBbiBaercs Ha IIOOII OOO, onHako HpU 3TOM YYMUTBHIBAIOTCS T€ HEIOCTATKU
peUYeBOro M HEPEUYEBOI'0 PaA3BUTHSA, KOTOPBHIE HOCAT COYCTAHHBIM WJIM BTOPUYHBIN
xapaktep. HeoOXoAMMOCTh MPUMEHEHUS CHEIUAIbHBIX METOJ0B U MPUEMOB O0YyUYCHHUS
MaTeMaTuke OOyCIOBJICHO, B YacCTHOCTH, TmpobjaeMaMu HecHOPMUPOBAHHOCTH
MPOCTPAHCTBEHHBIX U KBa3UMPOCTPAHCTBEHHBIX OTHOIICHUH, B PAJE CIy4acB HAIMYUEM
JTUCKAIBKYJTUYECKAX PACCTPONCTB, HEIOCTATOYHBIM YPOBHEM C(HOPMUPOBAHHOCTH
CJIOBECHO-JIOTUYECKOTO MBIIUICHUS, MPOOJIeMaMU YCBOEHUS aOCTPAKTHOM JIEKCUKU
(HampuMep, MaTeMaTUYeCKOM TEepMHUHOJOTHM). MaremaTudeckas JIeATelIbHOCTb
CIIOCOOCTBYET Pa3BUTHUIO HATJISIHO-ACHCTBEHHOTO, HArJsHO-00pa3HOro, BepOajibHO-
Jorudeckoro MaluieHus odydaromuxcs ¢ THP. Ona naet Bo3MOXXHOCTh ChOpMHUPOBATH
U 3aKpenuTh aOCTpaKTHBIE, OTBJICUEHHBIC, OOOOIIAIONINE TOHATHS, CIOCOOCTBYET
Pa3BUTHUIO  TIPOIIECCOB  CHMBOJIM3AIlMM, HaBblKa  IMOHUMaHUS  HHGOPMAIIUH,
MPEACTAaBICHHOW pa3HBIMH CIocoO0amMu (TEKCT 3aaaudd, GOpPMYJIHPOBKA TIpaBuUIa,
TaOJIUIbI, AJITOPUTM JEHUCTBUM U T.I.), (POPMHUPOBAHUIO MATEMATHUYECKON JICKCHKH,
MOHUMAHHUIO M YIOTPEOJICHUIO CIIOKHBIX JIOTMKO-TPAMMAaTHYECKUX KOHCTPYKIIUH,
CBSI3HOW YCTHOM UM TNHCHBMEHHOM peur (MOPOXKIECHUE CBSI3aHHOTO  Y4€OHOTO
BBICKa3bIBaHUSI C  HCIOJIb30BAHHUEM MAaTEMATHYECKUX TEPMUHOB U  TOHSTHUH),
obecrieunBaeT MPOPUIAKTUKY JUCKAJIbKYJIWU. YPOKH MaTEMAaTHUKUA pPa3BUBAIOT
HaOJII0/IaTeIbHOCTh, BOOOpaXE€HUE, TBOPUECKYIO aKTUBHOCTh, OOydYarOT MpUEMaM
CaMOCTOSITEJIbHON pabOThI, CIOCOOCTBYIOT (POPMUPOBAHUIO HABBIKOB CAMOKOHTPOJIS.

HOEJIM U3YYEHMUA  YVUEBHOI'O  IIPEAMETA  «MATEMATHUKA»
cootBeTcTBYIOT ITOOIT OO0
MECTO YUEBHOT O IIPEJIMETA «MATEMATHUKA» B YYHEBHOM IIVIAHE
B coorBerctBuM ¢ ®DenepanbHbIM TOCYJApPCTBEHHBIM 00pPa30BATENbHBIM
CTAHIApPTOM OCHOBHOTO oOmero oopazoBanusi Matematuka u [IOOII OOO sBusercs
00si3aTeNIbHBIM TPEJMETOM Ha JIaHHOM YpoBHE oOpaszoBanus. B 5—9 kmaccax
y4ueOHbI TpenMer «MaTemaTuka» TpPaJuLMOHHO H3y4yaeTcsl B paMKax CIEeIyHOLINX
y4eOHBIX KypCcOB: B 5—b6kiaccax — Kkypca «Maremarukay, B 7—9. 10 kiaccax —
KypcoB «Anrebpa» u «l'eomerpusi». Hacrosdmeld mnporpamMmmoil BBOAMUTCS
CaMOCTOSATENbHBIN YUeOHbIN Kypc «BepOSATHOCTh M CTAaTUCTHKA.
Hacrosimieit mporpammoil peaycMaTpuBaeTcs BblAeIEHUE B YYEOHOM IJIaHE Ha
M3y4eHUue MaTeMaTuKku B (—9 knaccax 6 yyeOHBIX 4acOB B HEJEIIO B TEUEHHE KaKIOTO
rojia o0y4YeHuUs.

OO0mas xapakTepucTUKa y4e0HOro npeamera «MareMaTuka

VYuebnsiii penmer «MaremaTtuka» BXOAWT B TPEIMETHYIO 00JacTh
«Marematnka u wuHpopMatuka». OH CIOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIHHOU
KYJbTYpPbl U JIOTMYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUS TMOJb30BATHCS
AITOPUTMAaMH, a TaKXKe MPUOOPETCHHIO MPAKTHUUYECKUX HABBIKOB, HEOOXOJMMBIX B
MOBCEIHEBHON ku3HM oOyuarommxcss ¢ THP. VYueOuwlii mnpenMer pasBuBaer
MBIIIJIEHUE, TPOCTPAHCTBEHHOE BOOOpaXKEHHE, (PYHKIMOHAIBHYIO TIPaMOTHOCTD,



yMEHUSI  BOCHPUHMMATh M KPUTHYECKHM  aHAJIU3UPOBATh  HH(OpPMAILHIO,
MPEICTaBICHHYIO B PA3IMYHBIX (hopmax.

OOyueHue mMaTeMaTUKe JAaET BO3MOXKHOCTh pa3BuBaTh y oOyudaroniuxcs ¢ 3I11P
TOYHYIO, PAlMOHAIbHYIO U HUH(QOPMATHBHYIO pedyb, YMEHHE OTOHMpaTh Hauboiiee
MOJIXOJAIINE S3bIKOBBIC, CUMBOJHMYECKHE, rpauuecKkue CpeAcTBa A BBIPAKEHUS
CYKJIEHUI W HATJIAJHOTO UX MPECTaBICHUS.

Heo0xoaumMbpiM KOMIIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUH
ABJISIETCSl  o0lIee 3HAKOMCTBO C METOJaMu TO3HAHUSA JEHCTBUTEIHLHOCTH,
OPEACTABICHUE O MIPEAMETE U METO/IaX MaTEMAaTUKH, UX OTIUYUN OT METOJOB IPYTHX
€CTECTBEHHBIX U T'yMaHUTApHBIX HAYK, 00 OCOOCHHOCTAX MPUMEHEHUS MaTEMAaTHUKH
JUISL pelIeHUs] Hay4YHbIX W NPUKJIAAHBIX 3a7ad. TakuMm oOpa3oM, MaTreMaThuyecKoe
oOpa3zoBaHHE BHOCUT CBOM BKJIaJ B (hOpMHUpPOBAHUE O0IIEH KYJIbTYphI UeTIOBEKA.

W3ydyeHne MaTeMaTUKHU TaKKe CIIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHMIO
YeJI0BEKa, MOHUMAHUIO KpPAacOTbl M M3AIIECTBA MATEMAaTUYECKUX PACCYKJICHHM,
BOCITPUSITUIO TEOMETPUUYECKHUX (DOPM, YCBOEHUIO U JIEUCUMMETPHUH.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

VYyeOnblii npeamer «Anredpa» peaausyeTcsl Kiaccax 3a c4eT 00s3aTelNbHOM YacTu
y4eOHOrO IJIaHa.

B pamkax aganTupoBaHHOW 0Opa3oBaTeNbHOW mporpaMmsbl it Aeteit ¢ THP na
u3ydeHue aiaredpesl ¢ 7 mo 9 kiacc oTBoguTCs MO 3 yaca B HeAeNto, u3 pacuéra 34
yueOHbIE HEAEIHU B TO/.

COILEPXXAHUE YYEBHOT' O KYPCA
N3yuaemas tematuka copnagaet ¢ [IOOIT OOO.
[Tpu BBIOOpE 0Opa3oOBaATENBHON OpraHU3aIMe MOJEIN 00yUeHHUS, BKIFOYAIOITYIO
10 kiacc, B IEpBOM MOJTYTOAUN OTBOJUTCS BpeMs Ha M3y4YeHUE HanboJiee CIOKHBIX TEM
9 xJacca A TaHHOTO cOocTaBa 0OydaromuXxcs Mo BbIOOPY yuutens. Bropoe momyromaue
10 xmacca OTBOAUTCS Ha TOBTOPEHHE U CUCTEMATH3AIIHIO BCETO Kypca B IEJIOM.

KOPPEKIITMOHHO-PA3BUBAIOIIA S HAITPABJIEHHOCTD

OcBoenue yueOHOro marepuana Benercs AUd(PpepeHUUpOBAHHO C BKIIOUYEHHUEM
AJIEMEHTOB KOPPEKIMOHHO-PA3BUBAIOIINX TEXHOJOTHI, OCHOBAHHBIX Ha MPHUHIIMIIAX
YCUJIEHUSI TPAKTHMYECKON HAaNpaBJICHHOCTH H3Yy4aeMOro MaTepuaja; ONOophl Ha
KU3HEHHBIA ONBIT OOYYaIOIIMXCs; OPUEHTAIIMM HAa BHYTPEHHHE CBA3M B COJIEP)KaHUU
U3y4aeMOro mMaTepuayia Kak B paMKaxX OJHOrO IMpeAMEeTa, TaK M MEXAY IpeaMeTami;
HEOOXOJMMOCTU U JOCTaTOYHOCTH B ONpEIEICHUH O00bEMA HM3ydaeMmMoro MarepHana;
BBEJICHUS B  COJEp)KaHHWE y4yeOHBIX MpPOrpaMM  KOPPEKUMOHHBIX  3a/aHuM,
peIyCMaTPUBAIOIIUX aKTUBHU3AINIO TTO3HABATEILHOM IS TEIBHOCTH.

OcHoBHast (¢opMa oOpraHuzanud Y4eOHOro 3aHsATHs: ypok. Mcmonb3yroTces
WH/IMBHUIyaJIbHbIC, TPYIIOBBIE, HHIUBUIYaIbHO.

KoppekionHas HanpaBIeHHOCTh Kypca «Aredpay» JOCTUTaeTcs 3a CUET:

. pasrpy3ku y4eOHOro Marepuajia MyTeM BBIJCICHUS O0O0s3aTEIBHOTO |
J0CTaTOYHOTO MHHUMYMa YMEHUH,



o npeoOpa3oBaHusl TEKCTOBBIX 3a/1a4 (BBeIeHUE TpadUUeCKuX TUIAHOB, CXEM,
JIPYTUX CPEICTB HATJISHOCTH, aJlTOPUTMOB pEIICHUH, WCIONb30BaHWE TpHUeMa
KBAHTOBAHMS TEKCTA U JIp.),

o YBEIMYCHHUS  KOJWUYECTBA  y4eOHOTO  BpPEMEHH, OTBOJUMOTO  Ha
aKTyaJu3aluio U KOPPEKIUIO OTIOPHBIX 3HAHUM 00y4arouxcs;
o 1eJIeHANPaBICHHOTO0 (OPMHUPOBAHUSI MBICIUTEIBHBIX OIepanuid (aHamus,

CHUHTE3, 00001IeHue, KilaccupuKanus) W TporeccoB (ASAYKIUsA, CpaBHEHHE,
abCTparupoBaHue);

o pa3BUTHsA BHHMAaHHSA, MaMATH (OCBOCHHE MAacCHBa HOBBIX TEPMHUHOB U
MOHATHH ), BOOOpaXkeHus (IpeoOpa3oBaHNe CUMBOIMIECKUX POpM);
o pPa3BUTHS KOMMYHHKATUBHBIX YMEHUN: Y9aCTBOBATh B JUCKYCCHH (YMEHUE

IPaMOTHO TIOCTaBUTh BONPOC BBIPA3UTh M JIOHECTH CBOIO MBICIH JO COOECEIHHKA);
KpPaTKO Y TOYHO OTBEYATh HA BOIIPOCHI;

o UCIIOJIb30BaHUs METOJ0B b depeHrpoBaHHOM paboThI c
oOyJaronMMucs: TMOBTOPEHHE, AaHaIM3 MW YCTpaHEHHWE OIIMOOK, pa3padoTka U
BBITIOJTHEHHWE HEOOXOAMMOTO MHUHUMYyMa 3aJlaHuil ISl JTIMKBUJALMK WHIUBHUIYaJbHBIX
npo0eJIoB, cUCTEeMAaTU3alUs MHIUBUIYAJIbHBIX 3aIaHUH U Pa3BUBAIOIINX YIIPAXKHEHUIM;

o CTUMYJIMPOBaHUE YUY€OHOU IEATENbHOCTU: MOOIIPEHUE, CUTYyallusl ycrexa,
NMOOY>KJIEHHE K aKTUBHOMY T PYIy, IMOIIMOHAIBHBIN KOM(OPT, 100pOKeNaTeIbHOCTh Ha
YPOKE;

o UCIIOJIb30BAHUS CHEIUANBHBIX MPUEMOB U CPEICTB OOy4YEeHHSs, MPUEMOB
aHaNM3a M MPEe3eHTAIlM MaTeMaTHYeCKOr0 TEKCTOBOTO MaTepualia, 00ecredrBaoInX
peanu3anuio MeToJa «0O0XOAHBIX MyTel», KOPPEKIIMOHHOTO BO3JCHCTBUS Ha PEUEBYIO
JEATEIIbHOCTb, MOBBIIICHUE KOHTPOJIS 32 YCTHOW M MUCbMEHHOM peublo.

OLHEHNBAHMUE PE3VYJIbTATOB OCBOEHMA [TPOI'PAMMEBI

[Ipu npoBepke yCBOEHUsI MaTepuaia BbIABISAETCS MOJHOTA, MPOYHOCTh YCBOCHHUS
o0yJarouMMucs TEOpUM M YMEHHUS MPUMEHATh €€ Ha MPAaKTUKE B 3HAKOMBIX U
HE3HAKOMBIX CUTYalHSIX.

OcHOBHbIMM (QopMaMU TPOBEPKH 3HAHUH M yMEHUW OOydalmMxcs Io
MaTeMaTHKE SIBJISIFOTCS] MUCbMEHHBIE paOOThI U YCTHBIM OTBET.

IIpn oOnEHKE NUCBMEHHBIX M YCTHBIX OTBETOB YYHMTENIb B IIEPBYIO OYEPENb
YUUTBHIBA€T IMOKa3aHHblE OOydYaroIMMHUCA 3HaHUS M yMeHus. OIeHKa 3aBUCUT OT
HAJIMYUS U XapaKTepa NOrpeirHoCTe, TOMYIIEHHBIX 00yYaroMMHUCS.

OTBeT Ha TEOPETHUYECKUU BOIPOC CUYUTAETCA O€3yNpeyHBIM, €CIH IO CBOEMY
COJIEP’KaHUIO TIOJHOCTBIO COOTBETCTBYET Bormpocy. Coaepk HUT Bce HEOOXOAUMBbIE
TeopeThuyeckre (PakThl U OOOCHOBAHHBIE BBIBOJBI, @ €r0 M3JI0KEHHE M MHCbMEHHAas
3aMCh MATEMAaTHYECKM TPaMOTHbI M OTJIMYAIOTCS  IOCHENOBATEIBHOCTBIO U
aKKypaTHOCTBIO.

OueHka yCTHBIX OTBETOB 00y4aIOLIUXCA 10 ajredpe.

OTBeT OLleHUBAETCS OTMETKOM «5)», eciv 00y IINICS:

— MOJIHO PACKPBUI COJEpKaHHE Marepuaiga B o0beMe, MPelyCMOTPEHHOM
IPOrpaMMON U Y9€OHUKOM;



— U3JIOKWJI ~ Marepuail  TPaMOTHBIM  SI3BIKOM,  TOYHO  HCIOJb3YS
MaTEMaTUYECKYI0 TEPMHHOJOTHIO W CHMBOJIUKY, B OIpPEAEICHHON JIOTMYECKON
MOCJIEIOBATEIBHOCTH;

- PABUJILHO BBIMIOJIHUI PUCYHKHU, YEPTEKH, TPadUKH, COMTYTCTBYIOIIUE OTBETY;

— MOKa3aJl YMEHHE WLTIOCTPUPOBATh TEOPUIO0 KOHKPETHBIMU TIPUMEPAMH,
IPUMEHSATh €€ B HOBOM CHUTyalldd TPU BBIMOJTHCHUM MPAKTUYECKOTO 3a7aHUs;
- TPOJEMOHCTPUPOBAJ 3HAHWE TEOPUM paHEE W3YUYCHHBIX COMYTCTBYIOIIMX TEM,
c(hOpMHUPOBAHHOCTh U YCTOWIMBOCTH UCTIONB3YEMBIX MPHU OTBETE YMEHHUI 1 HABBIKOB,;

— OTBEYAJT  CaMOCTOSATENbHO, ©O€3 HaBOASIIMX  BOMPOCOB  YUWTENS,
-BO3MOXXHBI OJTHA — JIB€ HETOYHOCTH MPHU OCBEIICHUE BTOPOCTEIIEHHBIX BOIIPOCOB W B
BBIKJIQJIKaX, KOTOPBIE 00YYaIOIIUNACS JIETKO UCIPABHII MTOCIIE 3aMEYaHUs yUUTEs.

OTBeT oOLEHUBAETCHA OTMETKOW «4», ecJiM YAOBJIETBOpPsieT B OCHOBHOM
TPeOOBAHMSAM HA OLIEHKY «5», HO IPH ITOM MMeeT OJIMH U3 HEJOCTATKOB:

— B U3JIOKEHUW JIOMYIIEHHl HEOOJbIIMEe MpoOesbl, HE HUCKA3UBIIEE
MaTEeMaTUYECKOe COJIepKaHUE OTBETA;

— JOMYIIEHBI OJIMH — JIBa HEJIOYETa MPHU OCBEIIEHUHA OCHOBHOT'O COJICpKaHUS
OTBETA, UCTIPABIICHHBIC TIOCIIE 3aMEUaHUs YUUTEIIS;

— JOMyIIEHbl OmuOKka win Oolee ABYX HEIOYETOB TPU OCBEIICHUU
BTOPOCTEIIEHHBIX BOIPOCOB WJIM B BBIKJIAJKAX, JIETKO WUCIPABICHHBIC MTOCIIC 3aMEYaHMs
YAUTEIIA.

OTMeTKa «3» CTAaBUTCH B CJIeYIOIIAX CIyYasax:

— HEIOJIHO PACKPBITO COJep)KaHUEe Marepuana (CoAep KaHHe H3JI0KEHO
dbparMeHTapHoO, HE BCErjia MoCIe0BaTEIbHO), HO TTOKa3aHo 001llee MTOHUMaHKE BOIIpoca
U TPOJAECMOHCTPUPOBAHBI YMEHUS, JIOCTATOYHBIE [JIi YCBOCHHS IMPOTPAMMHOTO
MaTepHania;

— UMEJUCh 3aTPyJHCHHUS WIM JIONYIICHBl OIIMOKKM B  OMNpeIeTIeHUU
MaTEMaTUYeCKOW TEPMUHOJIOTHH, YepTekaX, BBIKJIAIKAX, HWCIPABICHHBIE TIOCIE
HECKOJIbKUX HABOSIINX BOIIPOCOB YUUTEIIS;

— OOy4YaroNINIiCs HE CIPaBUIICS ¢ MPUMEHEHHUEM TEOPUH B HOBOM CUTyalluu
IIPY BBIMOJHEHUU TPAKTUYECKOTO 3aJaHMs, HO BBITIOJHUJ 3aJaHUus 0053aTeIbHOTO
YPOBHSI CIIO)KHOCTH TIO TAaHHOH TEME;

— Ipy  JOCTAaTOYHOM 3HAHWW TEOPETUUYECKOTO MaTepHalia HEA0CTaTOYHO
000CHOBAaHHOCTH OCHOBHBIX YMEHHUI 1 HABBIKOB.

OTMeTKa «2)» CTABUTCH B CJAEYIONAX CIyYasax:

— HE pacKpBITO OCHOBHOE COJIep)KaHne yueOHOTo MaTepuraa;

— OOHapyXeHO HE3HaHWE OO0ydYaronuMcs OOJbleld WM Hanbojee BaKHOU
YacTH y4eOHOTo MaTepuarna;

— JOMYIIEHbl OMMOKKM B ONpPENETICHWH TOHSTHM, TPH HCIOJIH30BAHUU
MaTEeMaTUYeCKONW TEPMHUHOJIOTHH, B PUCYHKAX, YepTekaxX WU Tpadukax, B BBIKIAJIKAX,
KOTOPbIE HE MCTPABJICHBI TIOCIIC HECKOJIBKUX HABOSIINX BOMIPOCOB YUHUTEIIS.

Ipumeuanue



o [1o oxkOHYaHMM YCTHOTO OTBETa 00YYAIOLIErocs MeAaroroM Iaércs KpaTkui
aHallu3 OTBETa, OOBABIAETCS MOTHMBHUPOBAHHAs OILIEHKA. BO3MOXHO MpHUBICYCHUE
JIPYrUX 00y4aroluXxcs JAJI aHaJdu3a OTBETa, CAMOAHAIIN3, PEJIOKEHUE OLICHKU.

o OueHuBaHME YCTHBIX OTBETOB OCYIIECTBIISIETCS 0€3 ydera HapylleHUi
S3BIKOBBIX/ PEUYEBBIX HOPM, CBS3aHHBIX C HEAOCTATKaMU MPOU3HOCUTEIIbHON CTOPOHBI
peun (MPOU3HOIIEHUE 3BYKOB, BOCIIPOU3BEACHUE CJIOB CIIOKHOW CIIOTOBOM CTPYKTYpBHI,
WHTOHAIIMOHHBIX U PUTMUYECKUX CTPYKTYP H JIp.).

OuneHka NUCbMEHHBIX padoT 00yYaOIIMXCH 10 ajareodpe.

OTBeT olleHNBaeTCA OTMETKOM «5», ecJIu:

— paboTa BHITIOJIHEHA MTOJTHOCTHIO;

— B JIOTUYECKHX PACCYXKJIEHUAX U OOOCHOBAHMU PEUICHUS HET MpoOesoB U
OIIIHOOK;

— B pEUIEHUU HET MAaTEMAaTHYECKHX OIIMOOK (BO3MOXXHA OJIHA HETOYHOCTb,
OMKCKa, KOTOpas HE SBISETCA CJEICTBHEM HE3HAHUS WM HEMOHWMAHHS y4eOHOTO
MaTepHuana).

OT1merKa «4» CTAaBUTCA B CACAYIOIIHUX CIAYyYAAX:

— paboTa BBINOJHEHA IMOJHOCTBIO, HO OOOCHOBAaHHWS IIArOB PpELIEHUs
HEJ0CTaTOYHbI (€CIIM YMEHHE OOOCHOBBIBATh PACCYKIEHUS HE SBISJIOCH CIELHMAIbHBIM
00BEKTOM MTPOBEPKH );

— JOMYIIEHBl OfHA ONIMOKAa WJIM €CTh JBa — TPU HEJAO0uYETa B BBIKJIAJKAX,
PUCYHKaX, YyepTekax Win rpadukax (€ciau 3TU BUIbI pabOT HE SBISUIUCH CHEIUATBHBIM
00BEKTOM MPOBEPKH ).

OTtMeTKa «3» CTABUTCS, €CJIN:

— JOMYIIEHO OoJiee OJHOW OMMOKM WM 0oJjiee JABYX — TPEX HEIOYETOB B
BBIKJIQJIKAX, YepTexax WM rpadukax, HO oOywaromuics o0iamaer 00s3aTebHBIMU
YMEHHUSIMU I10 TPOBEPSIEMOM TEME.

OTMeTKa «2» CTaBUTCS, €CJIN:

— JOMYIIEHBI CYIIECTBEHHbIE OIIMOKH, MOKAa3aBIlHUE, YTO OOy4YaroUIUiCsS He
o0nagaeT 00s3aTeIbHBIMUA YMEHUSIMU 110 IAaHHOW TEME B MOJIHOM MeEpe.

Ipumeuanue.

o Yuutenb MMeeT MpaBO MOCTaBUTh OOyYarOUIEMYCsl OLIEHKY BBIILE TOM,
KOTOpasi TMpeayCMOTpeHAa HOpPMaMH, €CIU OOYYarolIMM OPUTHHAIBHO BBITIOJIHEHA
pabora.

o O11eHKH ¢ aHAJTM30M JOBOJSATCS 10 CBEJACHHs 00ydJaromuXxcsi, KaKk MpaBHiIo,
Ha TOCJEAYIOLIEM YpOKe, MpeaycMaTpuBaeTrcs paboTa Haja OIMOKaMH, YCTpaHEHUE
po0eoB.

o OneHka HE CHMXKAETCS 3a IpaMMaTHYECKUE U JUCTpapuyecKue OUIMOKH,
JomyIieHHbIe B pabote. VCKIIOYEHHS] COCTABISIOT CIIydad HAMMCAHWS TEX CJIOB U
CJIOBOCOYETAHHUM, KOTOpPBIE HIMPOKO HCHOJB3YIOTCS HAa YpOKax aireOpbl. YUuThIBas
OCOOEHHOCTH JIETeH C TSDKEIBIMU HapyUIEHUSMH pEYH, JAOINyCKaeTcs Haimmuue |
WCITPaBJICHUS TIPH YCIOBHH MTOBTOPHOM 3aTMCH KOPPEKTHOTO OTBETA.

o Ommbku, OOyCIOBICHHBIC TKEIBIMH HAPYIICHUSIMH pPEYHd W THChMA,
clenyeT  paccMaTpuBaTh  MHAMBUAYaJIbHO  JJIA  KaXIOro  0OyYaromierocs.
CrneunduyeckuMu [ HUX OLIMOKAMU SBJISIOTCS 3aMeHa COTJIACHBIX, HCKaXEHUE



3BYKOOYKBEHHOTO  COCTaBa  CJOB  (IIPOMYCKH, TEPECTaHOBKH,  J00aBJICHHUS,
HEeJIOMUChIBaHUE OYyKB, 3aMEHa TJIACHBIX, TPy0O€ HMCKaKEHUE CTPYKTYpHI ciioBa). [Ipu
BBICTABJICHUU OIICHKH BCE OJHOTHUITHBIC CIEIU(UUCCKUE OIMOKU TPHUPABHUBAIOTCS K
0IHOM opdorpaduyecKoi onmoke.

o [Tpu HEOpPEKHOM BBITTOJTHEHHH MUCHMEHHBIX paboT, OOJBIIIOM KOJUYESCTBE
WCITPaBJICHUH, NCKA)KCHUI B HAUepTaHWU OYKB OIICHKA CHUKACTCS Ha OJUH OaJljI, eciu
3TO HE CBS3aHO C HAPYIICHHUEM MOTOPHKHU Y 00yJarOInuXCsl.

Heau u 3a1a4u u3ydyenus yueOHoro npeamera «MaremaTukay

[TpuopureTHbIMU yenamu 0OyueHUs: MaTeMAaTUKeE B /—9 Kiiaccax sBIISIOTCS:

" (popmMHupoBaHUE LEHTPAIBHBIX MATEMAaTHYECKUX MOHATUH (YMCIIO, BEIUYUHA,
reomerpuyeckas  ¢urypa,  INEpEeMEHHas,  BEPOSATHOCTb, GyHKIUA),
00eCreunBaIOIIUX MPEEMCTBEHHOCTh U IMEPCHEKTUBHOCTb MaTEMaTHUECKOIO
oOpazoBanus ooyuatomuxcs ¢ THP;

* noaseneHue odyyatonuxcsa ¢ THP Ha tocTynmHOM 171 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMATHKHU U OKPY’KAIOIIEro MUPa, TOHUMAaHUE MATEMaTHKU KaK
4acTH OOUIEH KyJIbTYphl YEIOBEUECTBA;

" pa3BUTUE WHTEJUIEKTYAJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH 00YyYaroluxcsi ¢
311P, no3HaBaTenpHON aKTUBHOCTH, UCCIIEN0BATENBCKUX YMEHHUM, KPDUTUYHOCTH
MBIIIEHUS, UHTEpPECa K U3YUEHUIO0 MaTEMaTUKH;

" (popMmupoBaHuEe (YHKIHOHAJIBHON MaTEMaTUYECKON TIPaMOTHOCTU: YMEHUS
pacmo3HaBaThb MPOSIBICHUS  MATEMaTUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peabHbIX )KM3HEHHBIX CUTYALMSIX U IPU U3YUEHUH IPYTUX
y4eOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEM,
bopMyaMpoBaTh MX Ha A3bIKE MAaT€MaTUKH M CO3[aBaTh MaTE€MaTHYECKHE
MOJIeNIM, NPUMEHATh OCBOEHHBIM MaTE€MaTWYeCKH amnmapar isl pelIeHHs
PaKTUKO-OPUEHTUPOBAHHBIX  3a/ady, MHTEPIPETUPOBaTH M  OLEHUBATH
MOJIyYeHHbIE PE3YJIbTATHI.

JlocTrxeHue 3THX 1eiell 00ecTieunBaeTCs pellieHueM CIeAYIOUX 3a0ay.

* ¢opmupoBath y oOyuaromuxcsi ¢ THP HaBblku y4eOHO-TIO3HABATEILHOMN
JeATEIbHOCTH: IUIAaHUPOBaHUE pAOOThl, MOMCK pPAlMOHAIBHBIX IyTeH ee
BBIIIOJIHEHHUS], OCYILIECTBIICHNSI CAMOKOHTPOJIS;

" CrocOOCTBOBaTh MHTEJUIEKTYaJIbHOMY pPa3BUTHIO, (OPMUPOBATh KayecTBa,
HEOOXOMMbIE YEJIOBEKY JJISl MOJHOLEHHON JKU3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHBIE MAaTEMATHYECKOW NIE€ATEIBHOCTU: SICHOCTH M TOYHOCTH MBICIIH,
UHTYULUH, TPOCTPAHCTBEHHBIX MPEICTAaBICHHM, CIIOCOOHOCTH K MPEOA0TICHUIO
TPYIHOCTEM;

* (opMHpPOBATH KIIOUEBBIE KOMIETEHIIMM YYallUXcsl B paMKax MpeAMETHOU
ob0nactu «Maremarrnka U THGOPMATHUKAY;

" pa3BUBATh NOHIATHIHOE MBINLIEHUS o0yJatomuxcs ¢ THP;

" OCYIIECTBJISITh KOPPEKIIUIO MO3HABATENIBHBIX TpoiieccoB oOyuaromuxcs ¢ THP
, HEOOXOIMMBIX IS OCBOEHHUS MPOTPAMMHOTO MaTepHhalia 1Mo Y4eOHOMY
IIPEIMETY;

" [IpeaycMaTpPUBATh BO3MOKHOCTh KOMIIEHCAITMN 00Pa30BaTEIbHBIX IS(PHUITUTOB B



OCBOCHHUHU MPEIIESCTBYIOIIET0 MPOrpaMMHOI0 MaTepuaia y 0O0ydaroIuxcs ¢
THP 1 HE1oCTaTKOB B MX MAaTEMaTUYECKOM PA3BUTHH;

" copMHUPOBATH YCTOMUNBBIA HHTEPEC YIAIIUXCS K TPEAMETY;
BBISIBJISITH U PA3BUBATh MaTeMaTHYECKUE U TBOPUYECKHUE CTTOCOOHOCTH.

OCHOBHBIE JIMHUM COJEpXkKaHUA Kypca MaTeMaTuku B 7-9 knaccax: «Hucna u
BBIUUCICHUS», «ANTeOpa» («AnreOpandeckue BBIPAKEHUSN», «YpaBHEHUS W
HepaBeHCTBa»), «DyHkium», «l'eomerpus» («['eomerpuueckue ¢uryper u ux
CBOMCTBay, «/3MepeHne reOMETPUUYECKUX BETUUNHY), «BEepOSITHOCTh U CTATUCTHKAY.
JlaHHBIE TUHUYU PAa3BUBAIOTCS NApAJJIEIBbHO, KaXasi B COOTBETCTBHH C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JApPYroid, a B TECHOM KOHTAKTE H
B3aumoneiictBuu. Kpome 3Toro, ux OOBEIMHSAET JIOTMYECKas COCTaBIISIOLIA,
TPaJAULIMOHHO MPUCYIIAsi MATEMATHUKE U IIPOHU3BIBAIOIIAS] BCE MATEMAaTUYECKHUE KyPChI
u conepxarenbHble uHuU. ChopmynupoBanHoe B DenepanbHOM rocyaapCTBEHHOM
o0pa30BaTeNbHOM CTaHAapTe OCHOBHOI'O 00ILEro o0pa3oBaHUs TpeOOBaHHE «YMETh
OIEpUpPOBATh MOHATHIMU: ONPEIAEIECHUE, aKCUOMA, TEOPEMA, JOKA3aTEIbCTBO; YMEHUE
pacno3HaBaTh WCTUHHBIE U JIOKHBIEC BBICKA3bIBAHMS, NIPUBOAUTH IPUMEPBHI U KOHTP
IIPUMEPBI, CTPOUTH BBICKA3bIBAHMS U OTPULIAHUS BBICKA3bIBAHUID) OTHOCHUTCS KO BCEM
KypcaMm, a (OpMHUpOBaHUE JIOIMUYECKMX YMEHMH pacmpelensercs Mo BCeM TIoiam
00y4eHHs Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHuUsl.

CopepxaHue 00pa3oBaHMs, COOTBETCTBYIOLIEE IPEAMETHBIM pE3yJbTaTaM
ocBoenus [IpumepHoil paboueld mporpamMmsl, pacnpeaea€HHbIM 0 rogaM 00y4YeHus,
CTPYKTYPUPOBAHO TAKUM 0O0pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHHIMIHAIbHBIM
BOIIpocaM  oOydaromiyecss 0oOpalainuch HEOAHOKPATHO, 4YTOObI  OBJAJICHHE
MAaTE€MaTUYECKUMH TMOHATUSMHU U HaBBIKAMHU OCYIIECTBIISUIOCH MOCIEAOBATEIbHO U
MOCTYyNaTeNIbHO, C COOJIOJCHUEM NpPUHLMIIA NPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS
BKJIIOUAJIMCh B OOLIYIO CUCTEMY MaTeMaTHYECKUX IPEACTaBICHUI 00ydaromuxcs ¢
311P, pacmmpsst u yrinyoussisi e€, oOpa3ysl MPOYHbIE MHOXKECTBEHHbIE CBsizu. O0Ime
eI u3ydeHus: yueOHoro mpenMera «Marematukay mpencraBieHbl B [IpumepHoit
paboueit mporpaMmmMe OCHOBHOT'O O0IIEro 00pa3oBaHMs.

Oco0eHHocT 0TOOpPA ¥ aJaANITALIMM Y4eOHOT0 MaTepPHAaJia o MaTeMaTHKe

OOyuenune ydeOHOMY mnpenmeTy «MaTtemaTtuka» CTPOUTCS Ha CO3JaHUU
ONTUMAJIBHBIX YCJIOBUH /I YCBOCHUSI MPOTPAMMHOTO MaTepHrayia 00y4JaromuMUCs ¢
3I1P. Bonbiioe BHUMaHHE YIEISETCS 0TOOPY yueOHOTrO MaTepraia B COOTBETCTBUU C
MPUHLIMUIIOM JOCTYMHOCTH TPU COXPAHEHUHU OOIIEro 0a30BOr0 YPOBHS, KOTOPBIM
JIOJDKEH T10 COJICP>KaHMI0 U 00beMy OBITh aJIalTUPOBAHHBIM /1711 00y4aroruxcs ¢ THP
B COOTBETCTBUU C HMX OCOOBIMH 0Opa3oBaTelbHBIMU MOTpeOHOCTsIMU. Cremyer
0o0JIeryuTh OBJIaJIeCHHEe MarepuasioM oOydaronumucs ¢ THP mocpenctBom ero
JI€TATLHOTO OOBSICHEHHS C CUCTEMATHUYE€CKHUM ITOBTOPOM, MHOTOKPATHOM TPEHUPOBKHU

B NPUMCHCHUHW 3HAHUWH, WCIIONB3YS MPUEMBl aKTyaln3aldy (BU3yalbHas oOIopa,
MaMsITKa).
[TpumepHas mporpaMmma IpemxycMaTPUBAET BHECEHUE HEKOTOPBHIX M3MEHCHMUIA:



yMEHbIIEHUE 00bEMa TEOPETUUYECKUX CBEJEHUM, BHIHECEHHE OTICIbHBIX TEM WIIU
LEJBIX Pa3/iesIoB B MaTepHalbl JJi1 0030pHOT0, 03HAKOMUTEILHOTO U3YUYECHHUSI.

Anreopa

B 03HaKOMHUTENBPHOM IUIAHE PEKOMEHIAYETCA M3Yy4aTh CIEAYIOIINE TEMBI:
«ppaunonanbHble yncia. JlelcTBUTENbHbIE Yncia», «CpaBHEHUE NEHCTBUTEIbHBIX
yycen, apudmeTrueckue ACHCTBUS C NEUCTBUTENbHBIMU uuciaamMuy, «Haxoxnenue
npUOMMKEHHBIX 3HAYEHUM KBaJpaTHOro KopHs», «Teopema Buetay, «Pemienus
YPAaBHEHUM TPETbEU U YETBEPTOM CTENICHEN PA3JIOAKEHUEM HA MHOXKHUTENIN, « DyHKIHS Y

=Vx u ee rpadux», «IlOrpemIHOCTE M TOYHOCTh NPHOMIKEHHS», «UeTHblE N
HedeTHsle GyHKIHM», «DyHKIHS y=x"», « DYHKIHS y= ax’, ee rpaduK U CBOHCTBA.
I'paduxu GyHKimit y= ax’ + N u y=a(x-m)?, «YpaBHEHHE C ABYMS IEPEMEHHBIMH H €r0
rpaduk», «I'paduyeckuil crocod peleHusi CUCTeMbl ypaBHEHUN», «300pakeHue
YJICHOB apU(PMETUYECKON U TEOMETPUUECKON MPOTrpeccuil TOUKaMu Ha KOOPAUHATHOM
IJIOCKOCTHU. JIMHENHBIN U SKCIOHEHIMAIIBHBINA POCT. CII0KHBIE POLIEHTHDY.

Crnenyer yMEHbIINTh KOJIMYECTBO YacOB Ha H3ydeHHE TeM: «DPopMylibD»,

«/loka3arenbCcTBO TOXKIECTB», «JIMHEWHOE ypaBHEHHE C IBYMsI HEU3BECTHBIMN,
«I'padux nuHENHHOrO ypaBHEHHs C IBYMs NEpEeMEHHbIMU», «I paduueckoe peuieHue
JMHEWHBIX YPABHEHUN M CUCTEM JIMHEWHBIX YpaBHEHHUI», «CBOICTBA KBAJIPAaTUUHOMI
GYHKITUN.

BricBoOoauBIIMECS dYachl PEKOMEHJYETCS MCIOJIb30BaTh: ISl JIydIled
popabOTKU HamboJiee BaXXHBIX TeM Kypca: «Pemenue ypaBHeHuil», «Pemienue
CUCTEM ypaBHEHUI», «CoBMeCTHbIE JIeCTBUS ¢ poOsmu», «[IpuMeHeHne cBOMCTB
apu(pMETUYECKOTO KBAJPaTHOTO KOPHS»; Ha T[OBTOPEHHE, pEIIeHUe 3ajad,
npeoOpa30BaHUEe BHIPAXKEHUI, a TAK)KE HA 3aKPETICHUE U3YYEHHOTO MaTepHalia.

I'eomeTrpust

CrenyeT OCHOBHOE BHUMAHME YACIHTH MPAKTUYECKOM HANPABIEHHOCTH Kypca,
UCKJIIOYMB M YNPOCTHB HaWOOJIee CIOXKHBIM JJi BOCHPUATUS TEOPETUUECKUN
matepuan. Ha ypokax reomeTpuu HEOOXOAMMO MAaKCHMalIbHO HCIOJIb30BaTh
HaIJISIIHBIE CpEeACTBA OOy4YeHUs, OOJIbllleé TMPOBOAWTH MPAKTUYECKUX pPabOT ¢
yyaummucs, pemats 3ajaui. CTpouTh pelieHue 3a1a4d Ipyu NOCTOSIHHOM OOpalieHuu
K HaIJIAJHOCTHA — PUCYHKAM U YEPTEkKaAM.

O3HaKOMUTENBHO AaTh TEMBI: «TeopeMbl M J10KAa3aTENbCTBO. AKCHOMBDY,
«/lokazarenbCcTBO OT HOpPOTUBHOTO», «CylecTBOBaHWE W E€IMHCTBEHHOCTH
MEPIICHIUKYJIAPA K NpAMO», «MeTos reoMeTpudyeckux Mect», «MeTol yABOEHHUs
Mennansly, « Teopema Paneca U TeopeMa 0 MPONOPLUOHAIBHBIX OTpe3Kax», «LlenTp
Macc TPEyrojbHUKay, «/I3MeHeHne TPUTOHOMETPHUUECKUX (PYHKIIMM MTPH BO3pACTAHUU
yria», «DopMynsl Ui pagudyCOB BIIMCAHHBIX M OINHWCAHHBIX OKPYKHOCTEHN
MPABUJIBHBIX MHOTOYT'OJIBHUKOBY», «YpaBHEHUE MpsAMOW», «/[BrxeHue», «CBoNCTBa
IBIKEHUA», «Teopema 0 MPOU3BEACHUN OTPE3KOB XOPA, TEOPEMBI O IIPOU3BENCHUN
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTEe KacaTeIbHOW).

Cnengyer yMEHbBIINTHh KOJMYECTBO YAacOB HAa u3ydeHHE TeM: «CUMMETpPUYHbIE
¢urypsl. OCHOBHBIE CBOICTBA OCEBOM cUMMeETpuUn», «LleHTpaibHas cuMMeTpus»,
«ITapamnensubiii  mepenoc», «lloBopot», «IIpeoOpazoBanue mnomodus. Ilogobue
COOTBETCTBEHHBIX JJIEMEHTOBY», «OCHOBHBIE 3aJa4¥ Ha IIOCTPOCHHE C IIOMOIIBIO



HUAPKYJIST W JIMHEHKW», «JlekapToBbl KOOpJAMHATHI Ha IUIOCKOCTH», «Perienue
TPeyroJbHUKOBY, «Ilomobue dhurypy.

BricBoOO1MBIIIMECS YaChl MCIIOJIB30BATh HA PEIICHUE 3a]1a4 U TIOBTOPEHHE.

BeposiTHOCTH M CTATUCTUKA

B cBsi3u ¢ TeM, YTO NMaHHBI KypC BBI3BIBAET HAMOONBIIHNE CIOKHOCTH JIJIS
oOyuaronquxcst ¢ THP, cBsi3aHHbIE CO CHMYKEHHBIM YPOBHEM Da3BHUTHS CIOBECHO-
JIOTUYECKOTO MBIIICHUS, €r0 U3y4eHHEe JOJKHO CTPOUTHCS Ha 0a30BOM YPOBHE H
JOCTYITHOM JJIsl Y4Y€HHKOB Matepuane. OCHOBHOE BHUMAHUE CIEAYET YACIUTh
paszenaM, CBS3aHHBIMA C IIOBTOPEHUEM IPOMJCHHOIO MaTepualia, YBEIUYUTH
KOJIMYECTBO YNPAXKHEHUN W 3aJIaHUM, CBSA3AHHBIX C IMPAKTUUYECKOW JIESITEIbHOCTHIO
oOydJaromnuxcs.

HeoOxoaumo nepecMOTpeTh COAEpKAaHUE TEOPETUYECKOro MaTepuaija u
XapakTep €ro M3J0XKEHHs: TEOPETUYECKH MaTepuaj MpenoJHOCUTh B IpoLecce
pelieHus 3a7ad W BBINOJHEHUS 3aJaHUi HarJsJHO-TPAKTUYECKOTO XapakTepa; He
TpeOOBaTh BHIBOJA M 3alIOMUHAHHS CIOXKHBIX (DOPMYJI, pelIeHHs] HECTaHIApPTHBIX,
TPYAOEMKHUX 3aaHUM. Pl TeM clleyeT n3y4aTb B 03HAKOMUTEIBHOM IUIAHE.

[IpumepHas nporpaMmMa IpenocTaBisieT aBTOPY paboueld mporpaMmbl CBOOOTY
B paclpeeieHn MaTepraiia o 4eTBepTam (TpumectpaMm). Pacnipenenenre BpeMeHu
Ha M3y4eHHE TE€M B TEYEHHE Y4YeOHOro TOJa CaMOCTOSITENbHO OMNPENESAeTCA
00pa3oBaTeNbHON OpraHu3alye U 3aBUCUT OT OCOOEHHOCTEMN IPyHIbl 00yUYarOIIHUXCs
¢ 3IIP u ux ocoObiXx 00pa3oBaTENbHBIX MOTPEOHOCTEN.



IIPUMEPHAS PABOYAS ITIPOIT'PAMMA YYEGBHOI'O KYPCA
«AJITEBPA» 9 KIIACC

Henn usyyenust y1eOHOro Kypca

AnreOpa sBIS€TCS OJHMM W3 OINOPHBIX KypCOB OCHOBHOW IIIKOJIBI: OHA
o0OecreuynBaeT M3y4y€HUE JPYTUX AUCIMIUIMH, KaK €CTECTBEHHOHAy4HOro, TaK U
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOEHNE HEOOXOIMMO JJIS ITPOJIOJKEHUS] 00pa30BaHus U
B TOBCEIHEBHOU >XM3HU. Pa3BuTue y oOydarommxcsi Hay4dHbIX MPEICTaBICHUN O
NPOUCXOXKICHUA M CYIIHOCTH alreOpandyecKkux aOCTpakiui, Crocode OTpaxKeHUs
MaTeMaTUYeCKOW HAyKOW SIBJICHHH M TPOIECCOB B MPHUPOJE M OOIIECTBE, POJIHA
MaTeMaTUYeCKOrO0 MOJICTUPOBAHHWS B HAYYHOM TIO3HAHMM W B  TIPAKTHKE
CrOcOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS M KAUYE€CTB MBIILICHMUS,
HEOOXOAMMBIX [IJIsl ajJanTaldd B COBPEMEHHOM LHM(ppoBOoM obuiecTBe. M3yueHue
anre0pbl €CTECTBEHHBIM 00pa3oM O0O0O€CleunMBaeT pa3BUTHE YMEHHsI HAOII0JaTh,
CpaBHUBATh, HAXOJWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOU JICUCTBHSI M  BBIBOJBI,
dbopmynupoBath yTBepxkKAcHUs. OcBOeHHE Kypca anreOpbl 0O0ecrieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS] OOy4YaloIIMXCSA: OHU HUCIOJNB3YIOT JCAYKTHBHBIE W
WHJYKTUBHBIE PAaCCYXKJEHHUs, 000OIIEHNE U KOHKPETHU3aIuio, adCTparupoBaHUE U
aHaioruto.  OOydeHue  anrebpe  TpeAnojaraer  3HAYUTENbHBIH  00BEM
CaMOCTOSITENIbHON  JICTEIBHOCTH  OOYYaroIIMXCs, IOATOMY CaMOCTOSITEIHHOE
pelieHre 3aJa4 €CTECTBEHHBIM 00pa3oM SIBISIETCS pealu3aiueil NesTeIbHOCTHOTO
MpUHIUIA O0yYEHUS.

B crpykType mporpamMmbl yueOHOro Kypca «ANredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHMMAIOT COJEpKaTelIbHO-MeToAnYeckrue nuHuu: «Yucna u
BBIYHMCIICHUSY; « AJre0pandecKkue BIPKEHUD; « Y paBHEHUS U HEPABCHCTBAY;
«Dynkimm». Kaxaas u3 3TUX COIEPKATEINBHO-METOANYECKUX JIMHAN PAa3BUBACTCS HA
MPOTSDKEHUH TPEX JIET M3YYEHHUS Kypca, €CTECTBEHHBIM OOpa3oM TMEeperuieTasch U
B3aUMOJICUCTBYS C APYTHMMH €ro JIMHUSIMH. B Xoae mM3ydeHus Kypca oOyJaronumcs
MPUXOIUTCS JIOTUYECKHA PaCCyKIaTh, HCIIOIb30BAaTh TEOPETHUKO-MHOKECTBECHHBIN
S3BIK. B CBSI3M C 3THM 11€1€CO00pa3HO BKITIOYUTH B MPOTPAMMY HEKOTOPHIC OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/ielibl MATEMAaTUYECKOTO 00pa30BaHUs U
CIOCOOCTBYIOIINE OBJIAJIEHUIO o0yyJarommumMucs OCHOB YHUBEPCAILHOTO
MaTeMaTHYECKOTo sI3bIKa. TakuM 00pa3oM, MOYKHO YTBEPXKAaTh, UTO COACPKATEIHLHOM
U CTPYKTYPHOM OCOOCHHOCTHIO Kypca «Anredpa» SBISETCS €ro MHTETPUPOBAHHBIN
XapakTep.

Conepxanve nuHUM «Yuciaa ¥ BBIUKUCICHUS» CIYXKUT OCHOBOW  JIS
TANMbHEHUIIIET0 M3yYEeHUS] MATEMAaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOyYarOIIMXCS
JIOTUYECKOTO MBINIJIEHUS, (POPMUPOBAHUIO YMEHUS TOJB30BAThCS aNTOPUTMAMU, a
TaK)Ke MPUOOPETCHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX /I TOBCEIHEBHOM
KU3HH. Pa3BUTHE TOHITHS O YKCIIC B OCHOBHOM IIIKOJIE CBSI3aHO C PAIlMOHAIBHBIMU U
HUPpALMOHATLHBIMU YUCIaMH, (DOPMUPOBAHHEM TPEACTABICHUN O JEHCTBUTEIHLHOM



qucye. 3aBepiieHue OCBOSHUS YHMCIOBOM JTMHUU OTHECEHO K CTapIlieMy 3BeHY 0OIIero
o0OpazoBaHusl.

ConepkaHue IBYX ajlreOpandecKux JUHUN — « AJIreOpandecKre BRIPOKSHUS» 1
«YpaBHEHHUsI M HEPABEHCTBA» CIIOCOOCTBYET (OPMHUPOBAHUIO Y OOyYaIOIIUXCS
MaTeMaTUYeCKOTo ammapara, HEOOXOTUMOTO I pPEIICHHs 3a7ad MaTEeMaTHKH,
CMEXHBIX MPEIMETOB W NPAKTUKO-OPUEHTUPOBAHHBIX 33a7a4. B OCHOBHOM WIKOJIE
y4eOHBI MaTepuaja TPYIIHUPYETCS BOKPYT PAIlMOHAIBHBIX BBIpOKECHHMHA. Anredpa
JEMOHCTPUPYET 3HAUYCHUE MATEMATUKHU KAaK SI3bIKA ISl IOCTPOCHUSI MAaTEMaTHYECKUX
MOJICIICH, OMUCAHUsS TPOIECCOB U SIBJICHHUM pealbHOro Mupa. B 3amaum oOyueHus
anreOpe BXONAT TaKXKe ajbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHNUS,
HEO0OXOJAMMOTr0, B YAaCTHOCTH, JJII OCBOCHHsI Kypca WH(DOpPMATHUKH, W OBJIAJICHUC
HaBBIKAMU JIEYKTUBHBIX paccyxaeHui. [Ipeodpa3zoBaHre CUMBOJILHBIX ()OPM BHOCHUT
CBOM crenupuYecKHil BKJIAJ B pa3BUTHE BOOOpPaXEHMs, CIIOCOOHOCTEH K
MaTEeMaTH4ECKOMY TBOPYECTBY.

Conepxxanue (PyHKIIMOHAIBHO-TpaUUEeCKOW JIMHUHM HaIleJIeHO Ha IOJy4YCHHE
IIKOJIbHUKAMH 3HAaHUU O (DYHKIHUAX KaK BaKHEWIEW MaTeMaTHYeCKOW MOJACIH ISt
OTMMCAHUSI U HCCIIECIOBAHUS Pa3HO-00pa3HBIX MPOIECCOB U SIBICHUN B MPUPOAE U
obmectBe. M3ydyeHue 3TOro marepuana CIOCOOCTBYET Pa3BUTHIO y OOYUYaIOIIUXCS
YMEHUS UCIIOJIb30BaTh Pa3JIMYHbIC BBIPA3UTEIIBHBIE CPEICTBA SI3bIKA MATEMATUKUA —
CJIOBECHBIE, CHUMBOJIMYECKUE, Tpaduueckue, BHOCUT BKJIag B (opMupoBaHue
MPEACTABICHUIN O POJIM MAaTEMATUKH B Pa3BUTUM IUBWIN3AIUHA U KYJITYPHI.

MecTo yueOHOro Kypca B y4eOHOM IUIaHE

CornacHo ywyeOHOMY IUIaHy B 9 KJlaccax M3y4yaeTcsl y4deOHbId Kypc
«AnreOpa», KOTOpBIM BKIIOYACT CIEIYIOIIME OCHOBHBIE pa3lieibl COAEPKaHUS:
«Yucna ¥ BbIUMCIEHUS», «ANreOpanyeckue BBIPAXKEHUS», «YPaBHEHUS U
HEPABEHCTBA», « DYHKIIUI.

VY4eOHbIN MJIaH Ha HM3ydyeHue anreOpbl B 9 kiaccax OTBOJUT HE MeEHee 3
y4eOHBIX YacOB B HEJEIIO0 B TEUCHHME KAXKJIOTO roja oOy4deHUs, BCEro 3a TpH roja
o0yueHnust — He MeHee 306 yueOHBIX YacoB.

Copaepxanue y4eOHOT0 Kypca
9 kiace

Yucna u evtuucnenusn

JeiicTBUTEIbHBIC YHCJIA

PannonanpHbIC YHWCIA, UPPAYUOHATbHBIE HUCIA, KOHEUHble U OecKOHeuHble
oecsmuuHvle Opobu. Muoocecmso OeticmeumenvHulX yucel, Oelicmeumenbtble Yucid
Kak beckoHeuHvle Oecsamuunble Opoou. Bzaumno oonosnaunoe coomseemcemaue mexncoy
MHOHCECMBOM OCUCMBUMENbHBIX YUCET U KOOPOUHAMHOU NPAMOILL.

Cpasnenue  OelicmeumenvHblX  uucel, apugmemuyeckue Oelcmeusi ¢
oelicmeumenbHbiMU YUCIAMU.



N3mepenusi, npudInKeHUus1, OLEHKH

Pa3mepbl O0OBEKTOB OKpYXAalOUIEro MHUpa, AJIUTEIbHOCTh TMPOIECCOB B
OKPY’KAIOILIEM MHpE.

[TpubmmkénHoe 3HAYCHHWE BEITWYMHBI, TOUHOCTh NMpuOMmmKeHus. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yJIbTaTOB BEIYMCIECHUN.

Ypasenenusa u nepasencmea

YpaBHeHHs € OHOM NIepeMEeHHOM

JIunerinoe ypaBHeHuE. Pelienue ypaBHEHUM, CBOASIINUXCS K JIUHEHHBIM.

KBanparnoe ypaBHenue. PemeHne ypaBHEHUN, CBOISAIIMXCS K KBaJgpaTHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepsl peuienus ypasHeHUuu mpemvel U 4emseépmou
cmenemeu pasiodfceHuem Ha MHONCUMENU.

Pemenue qpoOHO-parmOHAIBHBIX YPaBHEHUH.

Pelienrie TEKCTOBBIX 3a7a4 alireOpandeCcKUM METOJIOM.

CucreMbl ypaBHeHU

VYpaBHeHue ¢ JABYyMs MEPEeMEHHBIMU U ero rpaduk. Pemienuwe cucrem ByX
JIMHEMHBIX YPaBHECHUM C JIByMs IIEpEMEHHBIMU. PelieHne cucrteMm IByX ypaBHEHUHU,
OJIHO U3 KOTOPBIX JWHEWHOEe, a JApyroe — BTOpod creneHu. [paduyeckas
MHTEPIPETALNS CUCTEMBl YPABHEHUH C IByMS [IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 aJIreOpandeckKuM CIioCOOOM.

HepaBencTBa

YucnoBble HEPABEHCTBA U X CBOMCTBA.

PemieHne JIMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOM. PemeHue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM mniepeMeHHOM. KBagparHele HepaBeHCTBa.
['paduueckass wHTEpmpeTanis HEPABEHCTB U CHUCTEM HEPABEHCTB C JByMs
MEPEMEHHBIMU.

Dynkyuu

KBagparuunas dpynkums, e€ rpaduk u cBorctsa. [lapabomna, koopauHaTHI
BEPILMHBI TapadoJibl, 0Ch CAMMETPUHU MMapadoIbl.

I'paduku byHKINN: y = kx, y = kx + b, y= X,

y = JE Yy = k_u ux cBoicTBa.
X

Yucnoewvie nocnedosamenvHocmu

Omnpenesnenue U cnoco0bI 3aJaHUA YMCJIOBBIX N10CJIeI0BATEIbHOCTEH

[loHsiTHE YMCIOBOM NOCIEAOBATENBHOCTH. 3aJaHUE IOCIEN0BATENBHOCTH
pPEKYppEeHTHOHN (hopMyoi U GopMyIon N-To YieHa.

ApudpmMeTHvecKas ¥ reOMeTPUYECKAs POrPeccru

ApudmeTrnueckass U TreoMeTpuyeckas mnporpeccur. Popmynbl N-To 4jeHa
apu(pMETHIECKON ¥ TEOMETPUIECKOUN MPOTPECCUIA, CyMMBI MEPBHIX N YWICHOB.

H3zobpadscenue unenog apugmemuueckou u 2eoMempudeckol npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NA0CKOocmu. JIuneuHwlll U 9KCNOHEHYUANbHbIL POCM.
Croorcrvle npoyenmeoi.



[TPUMEPHA S PABOYAS ITPOIT'PAMMA YUEBHOI'O KYPCA
«TEOMETPUS» 9 KITACC

Henn usyyenust y1eOHOro Kypca

O6mue uenu uzydenus yueoHoro kypea «I'eomerpusi» npeacrasieHsl B [IOOIT
OOO. Onu 3akiOyYaroTCA, MPEkKIEC BCEr0O B TOM, YTO Ha YPOKax TI'€OMETPHUH
oOyyaromuiicss y4uTCsl MPOBOAUTH JOKAa3aTeJbHBIE PACCYXICHUS, CTPOUTH
JOTUYECKUE YMO3aKIIOYEHHUs, JOKa3blBaThb HCTUHHBIC YTBEPXKICHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOJAUTH PACCYXKIACHUS «OT MPOTHUBHOIO», OTINYATh
CBOWMCTBAa OT MPHU3HAKOB, (OPMYIHpPOBaTH OOpaTHBIC YyTBEpXKIeHUSA. B oOyueHun
YMEHHIO PACCYXKJaTb COCTOMT Ba)XHOE€ BOCIHUTATEIbHOE 3HAYEHUE U3YYEHUs
r€OMETPHUH, IPUCYIIIEE UMEHHO OTEUECTBEHHOW MaTeMaTUUYECKOM IIKOJIE.

BTopoil 1enp0 U3y4eHUs] TEOMETPHUM SBISIETCS HCIOJIb30BaHUE €€ Kak
MHCTPYMEHTA MpPHU PELUICHUH KaK MAaTEMAaTHYEeCKHUX, TaK M NPAKTUYECKUX 3ajad,
BCTPEUAIOIIUXCS B PEATBHOM KU3HU. DTOMY COOTBETCTBYET BTOPAsi, BBIUUCIUTEIbHAS
JUHUS B M3YYEHUU TE€OMETPUM B MIKoyie. J[JI1 3TOro y4MTENH0 PEKOMEHIYETCS
noa0UpaTh 3aJa4d MPAKTHYECKOTO XapakTepa g pacCMaTpPUBAEMbIX TEM, YUYUTh
0oOy4Jaronuxcsi CTpPOUTh MaTeMAaTUYECKUE MOJIETTU PEAbHBIX KU3HEHHBIX CUTYaIlUM,
MPOBOAUTL BBIYUCICHUS M OIICHUBATh aJE€KBATHOCTh IIOJYYEHHOTO pE3yibTaTa.
KpaitHe BaxkHO mNOMYEPKUBATH CBSI3M TE€OMETPUM C JAPYTUMHU IpPEIMETaMu,
MOTHUBHUPOBATh HCIOJIB30BaTh OMNpPEJCICHUS TEOMETPUUECKUX (UTYp W TOHSITHH,
JEMOHCTPUPOBATH MTPUMEHEHHE MOTYYCHHBIX YMEHUM B (DU3MKE U TEXHUKE. ITU CBSI3U
HauOosee pKo BUIHBI B TeMax «BekTope», « TpUroHoMeTpuueckue COOTHOIICHUS,
«Metoa koopauHa™» u «Teopema ITudaropay.

MecTo yueOHOro Kypca B y4eOHOM ILJIAHE

CornmacHo yweOHOMY TUTaHy B 9 KJlaccax M3y4yaeTcsi Yy4eOHBIM Kypc
«I"eomeTpus», KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE Pa3/eiibl COACPKAHUS:
«I"eomeTpruueckue pUrypsl 1 ux cBOMCTBa», «3MepeHrne reoOMeTpUYeCKUX BEITUYUHY,
a Takke «JlekapToBbl -KOOpPAMHATBHI Ha IUIOCKOCTH», «BekTopb», «JlBuxkeHus
mockoctu» U «IIpeoOpazoBanus moago0us .

VYyeOHbIl TUIaH TpeaycMaTpUBaET MU3yUYeHHE T€OMETPUU Ha 0a30BOM YpOBHE,
HCXO0/1s U3 He MeHee 68 yueOHBIX 4acoB B yUeOHOM TOJTy.

Conepxanue yueOHOro Kypca (1o rogam o0yueHus)

9 KJIACC

Cunyc, kocuHyc, TanreHc yrios ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOXJeCTBO. POPMYIIBI IPUBEACHUS.



Pemenue TpeyroasHukoB. TeopeMa KOCHHYCOB U T€OpeMa CUHYCOB. Pelienue
NPAKTUYECKUX 33]1a4 C UCTIOIb30BAaHUEM T€OPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeobpaszosanue noooous. [looobue coomeemcmeenHbix /1eMEHMO8.

Teopema o npouszgedeHuu ompe3Ko8 Xopo, meopemvl 0 NPOU3EEOeHUU OMPE3KO8
CeKywjux, meopema o Keaopame KacamenbHou.

Bektop, gmmmHa  (MOAydb) — BEKTOpa,  COHANpPABJICHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO HaIpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallud HaJa BEKTOpaMmH. PasnokeHwe BekTopa 1O  JIBYM
HEKOJUIMHEapHbIM BekTtopaMm. Koopaunatsl BekTopa. CKalsipHOE HpOU3BEACHUE
BEKTOPOB, IPUMEHEHHE JIJIS1 HAXOXKACHUS JJIMH U YTJIOB.

JlexapToBBI KOOPAMHATHI HA TUIOCKOCTH. YpasHenuss npsamoti 1 OKPYKHOCTH B
KOOpJIMHATAX, IEpeceYeHUe OKPYKHOCTeW M MpsAMBIX. MeToll KOOpJIMHAT U €ro
IIPUMEHEHUE.

[IpaBuiIbHBIE MHOTOYTOJBHUKU. JlJTMHA OKpY)KHOCTH. ['pagycHas u pannaHHas
Mepa yriia, BBIYMCICHHUE AJIMH JIyT OKpy>XKHOCTeH. [Inomanps kpyra, cekropa, cerMeHTa.

Heudwcenuss naockocmu u @HympeHHue cummempuu gueyp (21emeHmapHbvle

npeocmaenenus). Ilapannenvroiii nepernoc. Ilosopom.



I[TPUMEPHA I PABOYAS ITPOI PAMMA YUEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» 9 KITACC

Henn usyyenust y1eOHOro Kypca

B coBpemenHOM 1M(ppOBOM MUpPE BEPOSITHOCTh M CTATUCTHKA MMPHOOPETAIOT BCE
OO0JIBIIIYI0 3HAUMMOCTh, KaK C TOYKU 3PEHUsS MPAKTUYCCKUX MPUIIOKEHHUM, TaK U UX
posii B oOpa3zoBaHud. Kakaplil 4elOBEK NOCTOSSHHO IMPUHUMAET PELICHHS Ha OCHOBE
MMEIOIIUXCS Y HETO JTaHHBIX. A N1 000CHOBAaHHOTO MPUHSTHS PEIICHUS B YCIOBHIX
HeJOoCTaTKa WM u30bITKa WHGOPMAMU HEOOXOAMMO B TOM YHCJIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOATHOCTHOE U CTATUCTUYECKOE MbIIeHHEe. VIMEHHO mosTOMYy
OCTpO BCTaja HEOOXOIUMOCTh CHOPMHUPOBATH Yy OOydYarolmuXcsi, B TOM YHCIIE
oOyuatomuxcst ¢ THP, ¢yHKUIMOHANBHYIO TPaMOTHOCTb, BKIIIOYAIOIIYI0 B ce0s B
KAueCTBE HEOTHEMJIEMOM COCTABISIOIIEH YMEHHE BOCIHPUHUMATh M KPUTUYECKU
aHAJIM3UPOBaTh MH(OpMAIUIO, MPEJCTABICHHYIO B pa3MuHbIX (opMax, MOHUMATh
BEPOSITHOCTHBIA ~ XapakTep MHOTMX pPEAJIbHBIX IPOLECCOB U  3aBUCUMOCTEW,
IIPOU3BOJAUTH MPOCTEHIINE BEPOATHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMU
MpUHIMIIAMU cOOpa, aHAJIW3a U MPEACTaBICHUS JAHHBIX U3 PA3IMYHBIX cep KU3HU
00111eCTBa U TOCYJapCTBA MPUOOIIAET 00yUaIOIIMXCs K 00IIECTBEHHBIM UHTEPECaM.

B crpykrype mnporpamMmbl ydueOHOro kKypca «BeposiTHOCTh M CTaTHUCTHKa»
OCHOBHOI IIKOJIBI BBIICJIEHBI CIIEYIOLINE COAEPKATEIBHO-METOIUYECKHE JINHUU:
«lIpencraBneHre TaHHBIX U ONUCATENbHAS] CTATUCTUKA»; «BEpOSITHOCTEY»; « QIEMEHTHI
KOMOUHATOpUKn»; «BBegenue B Teoputo rpadony.

Conepxanue nunun «lIpencraBiieHre NaHHBIX W ONMUCATENIbHAS CTATUCTHKA
CIIY>KUT OCHOBOM 111 POpMHUPOBaHUSI HABBIKOB pa0OThI ¢ MH(OPMALIMEH: OT YTCHUS U
MHTEpHpeTalul HHPOPMALIMK, TMPEACTABICHHOW B TabnMIaxX, Ha auUarpaMmax H
rpagukax a0 cOopa, MNPEACTaBICHUS W aHalIM3a JaHHBIX C HCIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTepUCTUK CpPEIHUX M paccermBaHus. Paboras ¢ JaHHBIMH,
oOyuaroruecst ¢ 3[1P y4yaTcsi cuuThIBaTh U UHTEPIPETHPOBATH JTAHHBIE, BHIJIBUTATD,
apryMEHTHUPOBaTh W KPUTUKOBATh MPOCTEUINHME TUMOTE3bl, Pa3MBIIUISATh HaJ
(dakTOopamMu, BBI3BIBAIOIIUMH HM3MEHYMBOCTh, M OIIGHUBAaTh WX BIMSHHUE Ha
paccMaTpUBaEMbl€ BEIMUYUHBI U MTPOIIECCHI.

NHTYUTUBHOE TNPEICTABICHUE O CIYyYaMHOM WM3MEHYMBOCTH, HUCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHACHUMN CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOW I U3Y4YEHUS
Teopun BeposTHOCTeH. bomnbinoe 3Hauenne nist odyuaromuxcs ¢ THP 3xaecs umeror
MPaKTUYECKUE 3a/JaHMs, B YACTHOCTH OIBITHl C KJIACCUYECKUMH BEPOSTHOCTHBIMU
MOJEIISIMH.

[TonsiTuE BEPOSATHOCTH BBOJIUTCA Kak Mepa MpaBIONoAo0us Ciy4dailHOro
coobiTus. [Ipu m3yuenun xypca odyuaromuecs ¢ THP 3Hakomarcst ¢ nmpocTedmmmMu
METOJAMHU  BBIYUCIIEHUS BEPOATHOCTEM B  CIyYalHBIX JKCIEPUMEHTaX C
PABHOBO3MOXHBIMU ~ 3JIEMEHTAPHBIMU ~ MCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJIAIOIIMMU CTaBUTh M pemiath Oojiee CIOXKHBIE 3afadd. B Kypc BXonsr
HayajgbHbIE TNPEACTABIEHUS O CIy4YalHbIX BEJIMYMHAX W WX  YHCIOBBIX
XapaKTePUCTHKAX.



Taxxe B paMKax 3TOro Kypca OCYLIECTBIIETCS 3HAKOMCTBO OOYyYarOIIUXCs €
3[IP ¢ MHOXeCTBaMM M  OCHOBHBIMM  OI€palMsIMA  HAJ  MHOYKECTBAMH,
paccMaTpUBAIOTCS INPUMEPHI TNPUMEHEHWs Uil pPEIIeHUs 3a4ad, a TaKke
WCIIOJIb30BAHUS B IPYTUX MAaTEMAaTHUYECKUX Kypcax U YYEOHBIX MpeIMeTax.

MecTo y4eOHOr0 Kypca B y4eOHOM IJIaHE

B 9 xnaccax m3ydaercs kypc «BeposSTHOCTh M CTaTHCTHKa», B KOTOPBIH
BXOJAT Pa3acCibl: «Hpe,[[CTaBJICHI/Ie JaHHBbIX MW OnucarciibHasd CTaTHCTHKA»,
«BeposaTHOCThY; «DIIeMEeHTh KOMOMHATOPUKNY; « BBeneHue B Teopuro rpadony.

Ha u3ydeHune gaHHOro Kypca OTBOAMT 1 ydeOHBIN yac B HENEII0 B TEUEHUE
Ka)X/I0T0 Toj[a O0yUICHHUSI.

Conep:xkanue yueOHOro Kypca

9 KJIACC

[IpencraBiieHre JaHHBIX B BUIE TaOIUII, TUarpaMM, rpaukoB, HHTEPIIPETALUS
JMaHHBIX. YTeHne U mocTpoeHue TabIuIl, TuarpaMm, TpaduKoB MO peabHbIM JJTaHHBIM.
[lepectanoBku u (axropuan. CoueTaHuss U YUCIO COUYETaHUU. TpeyeonbHux
llackans. Pemenue 3a1a4 ¢ UCMOJIb30BaHUEM KOMOWHATOPUKHU.
l'eomempuueckasn eeposmuocmo. Cryuainslil 66100p MOUYKU U3 ueypvl Ha
NJIOCKOCMU, U3 OMPe3Ka U U3 0yeu OKPYHCHOCU.
HcnbiTanue. Yenex u Heynaya. Cepust MCIbITaHUN 10 niepBoro ycnexa. Cepus
ucneiTanuii bepuyiun. BeposarHocTu coObITHII B cepuM UcTibITaHUN bepHyiu.
CnydailHasg BeIMYMHA W PACIPENEIICHHE BEPOSTHOCTEH. MaremaTudyeckoe
OXuJaHue u nucnepcus. [IpuMepsl MaTEMaTUYECKOTO 0KUAAHUS KAK TEOPETUUECKOTO
CpPEIHEro 3HaYCHHUs BEJIMYMHBI. MaTeMaTnuecKkoe 0KUIaHUE U JUCIIEPCUS CIIyYalHOU
BEJIMYMHBI «YUCIIO YCIIEXOB B CEPUU UCIBITAHUIN BepHyim».
[Tonarre o 3akoHe OONBIIMX yHcesl. M3MepeHne BEepOSTHOCTEH C IMOMOIIBIO
yacToT. Posib 1 3HaUeHKE 3aKOHA OOJIBIINX YUCEN B MPUPOJIE U OOIIECTBE.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMS YUEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMA K OOyYEHHUIO MAaTeMaTHKE W IICJICHAMPABICHHON MO3HABATEILHON
NESATENBHOCTH;

MOBBIIICHUE  YPOBHS CBOE€M  KOMIETEHTHOCTH  4€pe3  MNPAKTUYECKYIO
NEATEIIbHOCTh, TPEOYIONIYI0 MAaTEMAaTUUECKUX 3HAHUM, B TOM YUCJIE YMEHHUE YUUTHCA
y IpYTUX JIOAEH;

CIIOCOOHOCTH OCO3HABATh CTPECCOBYIO CUTYAlIUIO, OBITh TOTOBBIM JEHCTBOBAThH
B OTCYTCTBHE I'apaHTUN yCIIEXa;

crocobHocTh oOyuarmuxcas ¢ THP k oco3HaHuio cBoux JepUIMTOB U
MIPOSIBIIEHUE CTPEMIICHHUS K UX MPEOI0JICHUIO;

CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHUE CTaBUTh IOCTUKUMBIC 1IEIH;

YMEHHUE pa3inyarh Y4eOHbIE CHUTyallud, B KOTOPBIX MOXHO JICMCTBOBATH
CaMOCTOSITEJIbHO, W CUTyallUH, TJ€ CIEAYeT BOCIIOJIb30BaTbCA CIPABOYHOU
uH(dopMaIuen Wik IpyruMy BCIIOMOTaTENIbHBIMU CPEJICTBAMU;

CIIOCOOHOCTH IEPEHOCUTD MOJTYUYEHHBIE B X0/1€ OOYUECHHS 3HAHUS B AKTYaJIbHYIO

CUTYaIHIO (TIPU PEIICHUH KUTEHCKUX 3a/1a4, TPEOYIOIUX MaTeMaTHYECKUX 3HAHUH);
CIIOCOOHOCTh OPUEHTUPOBATHCA B TPEOOBAHUSX U MPABWIAX MPOBEICHUS
MPOMEKYTOUYHOW Y UTOTOBOM aTTECTALINH;
OBJIaJICHNE OCHOBaMH (PMHAHCOBOI IPAMOTHOCTH.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ognaodenue ynueepcanbHolmu y4eOHbIMU HOZHAGAM EIbHBIMU OCUCHEUAMU:

YCTaHABIIMBAaTh  MPUYMHHO-CIICICTBEHHBIC CBS3M B XOAE€  YCBOCHHS
MaTeMaTHYeCKOTro MaTepuana;

BBISBIIATH Ne(PUIIUT TAaHHBIX, HEOOXOMUMBIX IS PEIICHHS ITOCTaBICHHOM
3a/1a4H;

C TIOMOIIIBIO YUUTENS BEIOMPATH CIIOCO0 pellieHrs MaTeMaTUYeCKON 3a/1auu
(cpaBHUBATh BO3MOYKHBIC BAPUAHTHI PEIICHUS );

NPUMEHITh M TPEoOpa3oBbIBATb 3HAKM M CUMBOJIBI B XOJ€ PEIICHUS
MaTeMaTUYECKHX 3a]1a4;

yCTaHaBJIMBATh UICKOMOE M JAHHOE NP PEIICHUN MAaTEMAaTHIECKOM 3a/a4H;

MOHUMATh U UHTEPIPETUPOBATH MHGOPMAIIHIO PA3TMYHBIX BUIOB U (hopm
MIPE/ICTABIICHUS;

WJUTIOCTPUPOBATH PellaeMble 3a1a4u TpadhUIEeCKUMH CXEMaMU;

3¢ (HEeKTUBHO 3aTTOMUHATH U CUCTEMATU3UPOBATH HH(POPMAIIHIO.

MOHUMATh U UCTIOJIH30BaTh MAaTEMAaTHUYECKUE CPEICTBA HATISITHOCTH (Tpadukwy,
aUarpaMMbl, TaONMUIBI, CXEMbI U Jp.) s WUIIOCTPAIlUA, WHTEPIPETaIUH,
apryMeHTaIl1H.



Ognaodenue YHUGepcanbHblMu yueoHvimu KOMMYHUKAMUGHHIMU
oelicmeuamu:

OpPraHM30BHIBATh y4e€OHOE COTPYIHHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
YYUTEIEM U CBEPCTHUKAMM B IIPOLIECCE PEIICHUS 3a4a4;

B3aMMOJEMCTBOBATh U HAXOJUTh 00IIME CLIOCOOBI padOThl; paboTaTh B IPyIIIE:
HaxXoAUTh O0Olee peuieHue M paspemars KOHQIMKTBI HAa OCHOBE COTJIACOBAaHUS
HO3UIMM 1 yuyéTa MHTEPECOB; CAylIaTh NapTHEPA; GOPMYJIMPOBATH, ApPTYMEHTUPOBATH
U OTCTanBaTh CBOE MHEHHE;

IPOrHO3UPOBAaTh BO3HMKHOBEHHE KOH(MIMKTOB MPU HAJIWYUM PA3HBIX TOUYEK
3peHusl U pas3peliaTb KOH(UIMKTBI HAa OCHOBE y4u€Ta MHTEPECOB U MO3MUIMHM BCeX
YYAaCTHHUKOB;

apryMEHTUPOBAaTh CBOIO IMO3ULUI0 W KOOPAUHUPOBATH €€ C NO3ULHIMU
NapTHEPOB B COTPYAHHUYECTBE NPHU BBIPAOOTKE OOIIEro pPEIICHHS B COBMECTHOM
NEATENBHOCTH;

BBIIIOJIHATh CBOKO 4YacTh PabOThl, JOCTHraTh KAauyE€CTBEHHOI'O pPE3yJbTaTa WU
KOOPAUHUPOBATH CBOM JIEVCTBHUS C IPYTUMH WICHAMU KOMAH/IbL;

OLIEHMBATh KAYE€CTBO CBOETO BKJIaJa B OOIIMM IPOIYKT.

Osnadenue yHu6epcantbHbIMU YUEOHLIMU PECYSIAMUECHBIMU OCUCM EUAMU:

CTaBUThb LIEJIM, BBIOMPATh U CO3/1aBaTh AJIFOPUTMbI JUJISl PEIICHUsI Y4eOHBIX
MaTeMaTHYECKUX MpooIem;

IJJAHUPOBATh U OCYILUECTBIIATDH IEATEIBbHOCTD, HANIPABICHHYIO HA PEIICHUE
3a/1a4 UCCIIEIOBATENIBCKOIO XapaKTepa.

dbopMynupoBaTh W yAEpPKUBaTH YUE€OHYIO 3aJady, COCTaBJIATh IUIAH U
MOCJIEI0BaTEIbHOCTD JICHCTBUI;

OCYUIECTBJISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIMMbIE KOPPEKTHUBHI;

KOHTPOJIMPOBATh MPOLECC U PE3yJbTaT yueOHON MaTeMaTH4YECKOM
NEATENBHOCTH;

aJIeKBaTHO OLIEHUBATh MPABUIILHOCTh WJIM OIIMOOYHOCTD BBIMOJHEHUS yUEOHOM
3a/1auu, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOXHOCTH €€ PEIICHMUS;

CJIMYaTh CHOCOO JNEHCTBUSA M €ro Pe3ysbTaT ¢ 3aJaHHBIM ATAJIOHOM C IIEJbIO
0OHapyKEeHHsI OTKIIOHEHUH U OTIMYHM OT 3TAJIOHA.

IpEeIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IPU PELLICHUHN Y4eOHOI
3a/1a4u;

NOHUMATh MPUYUHBI, 10 KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMbli pe3ysbTar
JESITeIbHOCTH, ONpPEAENATh MO3UTUBHbIE M3MEHEHHS M HaIlpaBlIeHUs, TpeOyrolue
najabHerIel padoThl;

peryJiMpoBaTh Clioco0 BBIPAKEHUS IMOLHIH.

NPEAMETHBIE PE3YJIBTATBI

Pesynbratel ocBoeHUs yueOHOro npenMera «Maremaruka (Bkitouasi anreopy,
reOMETPUIO, BEPOSATHOCTh M CTAaTHCTUKY)», pacHpeleseHHble MO TojaM OOydyeHwus,
bopMyIHpyIOTCS 10 IPUHLHKITY T0OaBIE€HUS HOBBIX PE3YJIbTaTOB OT rojia K oAy, yKe
Ha3BaHHBIEC B IPEIBIAYIINX TOJaX MO3ULUH, KaK IIPABUIIO, TOCIOBHO HE IIOBTOPSIOTCS,



HO YYMTBIBAIOTCS (PE3yJIbTaThl OYEPEAHOr0 TroJa M0 YMOJYAHUIO BKIHOYAIOT
pe3yNbTaThl MPEABIAYIUX JIET).

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATEI OCBOEHU S ITPUMEPHOI
PABOYEN ITPOI' PAMMBI KYPCA «AJITEEPA»

OcBoeHue yueOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl JOJDKHO OOECHeurMBaTh JOCTHKEHHE CIEAYIOMUX MPEeIMETHBIX
00pa30oBaTENbHBIX PE3YJIBTATOB:

9 KJIACC

Yucna u évtuucnenusn

CpaBHHBAaTh ¥ yHIOPSI0YMBATh PAllMOHAIBHBIE U UPPALUOHATBHBIEC YHCIIA.

BoinonsATh apudmeTrHueckue AeUCTBUS C pallMOHATbHBIMA YUCIAMH, COUYETAs
YCTHbIE W THUCBMEHHBIE NPUEMBI, BBIMOIHATH BBIYHUCIEHUS C HPPALUOHAIBHBIMU
YHUCIIAMHU.

HaxonuTth 3HaUeHUs CTENEHEN C LENbIMU MMOKa3aTeIsIMU U KOPHEW; BBIYUCIIATh
3HAYEHHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrasiTe JACUCTBUTENBHBIE YHMCIIA, BBINOJHATH NPUKUIKY pe3yJbTara
BBIYMCIICHHU, OLICHKY YHCIIOBBIX BBIPAKCHHM.

Ypaeuenus u nepasencmea

PemaTe nuHelHbIE U KBaJpaTHbIC YPaBHEHUS, YPAaBHEHNUs, CBOIAIINECS K HUM,
npocrteifire ApoOHO-palMOHANbHbBIE YPAaBHEHUS.

Pemate mpocreimne CUCTEMBbl JBYX JIMHEWHBIX YPAaBHEHUW C JABYMs
IIEPEMEHHBIMH U CUCTEMBI IBYX YPaBHEHHUI, B KOTOPBIX OJJHO YPAaBHEHHE HE SIBJIACTCS
JUHEWHBIM (110 BU3yaJIbHOU orope).

Pemate mnpocredlime TEKCTOBbIE 3aJaud aiareOpamyeckuM CIocoOoM C
MIOMOILIbIO COCTAaBJICHUSI YPAaBHEHMSI WJIM CHCTEMbl JIBYX YpaBHEHUWA C JBYyMs
MEPEMEHHBIMHU.

[IpoBOANTE MPOCTEUIIINE UCCIENOBAHNS YPABHEHNN U CHCTEM YPAaBHEHUH, B TOM
Yyyclie C NPUMEHEHUEM Tpa@UuecKuX NpelcTaBlieHUld (ycTaHaBIMBAThb, UMEET JIU
YpaBHEHUE WIH CUCTEMA YPAaBHEHUMN PEILICHHUS, €CITU UMEET, TO CKOJIBKO, U TIp.).

Pemarh nuHelHbIE HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA; H300paxkaThb
pElIEHNE HEPAaBEHCTB Ha YMCIOBOM MpSMOM, 3aNUCBHIBATh PELIEHUE C IOMOILBIO
CHUMBOJIOB.

PemaTe cucteMbl IMHEWHBIX HEPABEHCTB, CUCTEMbBI HEPABEHCTB, BKIIFOUAIOIIINE
KBaJIpaTHOE HEPABEHCTBO; U300paKaTh PELICHHE CUCTEMbl HEPABEHCTB Ha YMCIIOBOM
MPSAMOi1, 3aIIUCHIBATh PEIICHHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEpPABEHCTBA MTPHU PELICHUH Pa3IUYHbIX 3a7a4.

Dynkyuu

Pacno3naBath (QyHKIMM H3y4yeHHBIX BHJIOB. Iloka3piBaTh CXeMaTHYECKU
pAacIoIoKEHUE Ha KOOPAUHATHOH IJIOCKOCTH TpaduKoB PyHKIMH Bua: Y = KX, y = kx

a2 3 o _ .
+h,y=ax +bx+c,y=x,y=yx%Yy ——z B 3aBHCHMOCTH OT 3HAYEHHI



KO2(P(PHUIIUEHTOB; ONTUCHIBATH CBOMCTBA (DYHKITHH.
CtpouTh U M300paxkaTh CXEMaTHYECKH TpadUKHd KBaAPATUIHBIX (PYHKIIUH,

OTHCHIBATHh CBOMCTBA KBAIPATHUHBIX (PYHKITHH 11O X Tpadukam.

Pacrio3HaBaTh KBaJpaTHUHyH (QYHKIHIO 10 (HOpMYJE, MPUBOJUTH IMPUMEPHI
KBaJAPAaTUYHBIX (DYHKIMHN U3 PeaTbHOMN KU3HU, (PU3UKU, TCOMETPHUHU.

Apugmemuueckan u ceomempuueckas npozpeccuu

Pacmo3naBaTh apupMETHUECKYIO I TEOMETPUUSCKYIO MMPOTPECCUU TIPU PA3HBIX
crioco0ax 3aJaHusl.

BEBITIONHSATE  BBIUMCICHUS C  HCHOJB30BaHWEM (GopMyn N-TO  4YiICHA
apu(PMETHICCKON M T'COMETPHUYSCKOW IPOTPECCHi, CYMMBI IEPBBIX N WICHOB (C
OTIOPOM Ha CIPABOYHYIO HH(POPMAIIHIO).

PemaTe 3a1a4n, CBA3aHHBIC C YUCIIOBBIMHU TOCIICAOBATCIIBHOCTSIMH, B TOM YHCIIC
3a1a4d M3 peajbHOM KU3HU (C HCIOJIb30BaHUEM KaJbKYJSATOpa, ITM(POBBIX
TEXHOJIOTHIN).

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATEI OCBOEHU S [TPUMEPHOM
PABOYEH ITPOI' PAMMBI KYPCA «'EOMETPHSI»

OcBoenne ydeOHOro Kypca «['‘eomeTpusi» Ha ypOBHE OCHOBHOTO OOIIETrO
oOpa3oBaHMs JIOJDKHO OOECIIeUMBaTh JOCTIDKEHHE CICAYIOMNX TPEIMETHBIX
o0pa3oBaTeIbHBIX PE3yIhTATOB:

9 KJIACC

3HaTh TPUTOHOMETPUUECKHE (PYHKIIUU OCTPBIX YTIIOB, HAXOAUTD C UX MOMOIIBIO
pa3IMYHbIE AJIEMEHTHl MPAMOYTOJIBHOTO TPEYTrOJbHUKA («PEIIeHHE MPSMOYTOJIbHBIX
TPEYroJIbHUKOBY»). HaxoauTe (¢ MOMOUIBIO KaJbKYJISATOpA) IJIMHBI W YIIbI JUIS
HETaOJUYHbBIX 3HAUCHUH.

[Tonb3oBaThes (opMyJaMu NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM JUIsI HAaxXOXJEHHUS COOTHOLIEHUH MEXIy TPUTOHOMETPUYECKUMU
BEJIMYMHAMHU (C OMOPOI HA CITPaBOYHYIO HH(POPMAITHIO).

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JJII HAXOXKICHUS Pa3IMYHbIX
AJIEMEHTOB TPEYTOJIBHHUKA («PELICHUE TPEYTOJIBHUKOBY ), IPUMEHSATh UX IIPH PELLICHUH
IIPOCTEUINX T€OMETPUUECKHUX 3a/1au.

Bnanets monstusiMu npeoOpa3oBaHus 1MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
noa00HbIX (uryp. [Tonb3oBaThCst CBOMCTBaMHU MOAO0MS MPOU3BOJIBHBIX (DUTYP, YMETh
BBIYUCIIATh JUIMHBI U HAXOJUTh YIJIbI Y MOJOOHBIX (Uryp (1Mo aaroputMy ydeOHBIX
neictBuit). IlpuMmeHsTh CBOMCTBa MOAOOMS B MPAKTHUUECKUX 3aJadax. YMeETb
MPUBOANUTH MPUMEPHI MOJOOHBIX (PUTYpP B OKPYKAIOLIEM MUPE.

[Tonb3oBaThCsA TeOpeMaMH (IO BU3YalbHOW ONOPE) O MPOU3BEIECHUN OTPE3KOB
XOp, O IPOU3BEIAECHUHN OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonp30oBaThCA BEKTOpamMu, MOHUMATh HMX TEOMETPUYECKUN U (U3HUCCKUI
CMBICTI, IPUMEHSTh UX B PEIICHUH F€OMETPUUECKUX U (pu3nueckux 3anad. [lpuMeHsaTs
CKaJISIPHOE NMPOU3BE/IEHUE BEKTOPOB JJIsI HAXOKIEHUS JUIMH U YIJIOB.



[Tonb30BaThCs METOAOM KOOPJAMHAT Ha IUNIOCKOCTH, IPUMEHSATH €r0 B PELIEHUN
reOMETPUUYECKUX U TPAKTUYECKUX 33]a4.

Bnanerp NOHATHSAMHU NPAaBUWIBHOTO MHOTOYTOJBHHMKA, JJIUHBI OKPY>KHOCTH,
JUIMHBI JYTH OKPY>KHOCTH U PaIMaHHOM MEpHI YIJla, YMETh BBIUUCIIATH IUIOMIAIb Kpyra
U ero yacteil (c omopoil Ha crpaBouHyio HH(popmanuio). [IpuMeHaTs mosydyeHHbIe
YMEHHSI B MPAKTUYECKUX 3a/1a4yax.

Haxoguts ocu (WM IHEHTPBI) CUMMETPUH (UTYp, TPUMEHITH JIBUKCHUS
IJIOCKOCTH B IPOCTEUIINX CITydasiX.

[IpyuMeHsATh TMOJydeHHbIE 3HAHHWS Ha MPAKTUKE — CTPOUTHh MaTEeMaTHUECKHE
MOJIETH JUIsl 3a/1a4 PEaIbHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS C
OPUMEHEHUEM TOoJ00Us U TPUTOHOMETpUYECKUX (yHKUMH (MOJB3YysCh, I
HEO0OXO0IUMO, KAJIBKYJISITOPOM).



[IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHMS ITIPUMEPHOU
PABOYEN ITPOI'PAMMBI KYPCA «BEPOSITHOCTbH U CTATUCTHUKA» (TIO
I'OAAM OBYYEHUA)

[IpenMeTHbIe pe3ynbTaThl OCBOCHUSA Kypca «BeposaTHOCTh U craTucTHKa» B 9
KJIACCE XapaKTEPU3YIOTCS CIECAYIOIIUMU YMEHUAMMU.

9 KJIACC

W3Bnekath u mpeodpazoBbIBaTh HH(GOPMAIIUIO, IPEACTABICHHYIO B PA3TUYHBIX
UCTOYHUKAX B BUE TaOJNHI, JUarpamm, rpapukoB; MPEICTaBIsITh JaHHBIE B BUJEC
Ta0IHIl, TUarpaMm, rpauKoB.

Pemate npocreiinime 3agaun OpraHu30BaHHBIM [IEPEOOPOM BapUAHTOB, a TAKXKE
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOIOB.

Hmets mnpencraBieHre 00 ONMUCATENIbHBIX XapaKTEPUCTUKAX JUIsI MacCHUBOB
YHUCJIOBBIX JaHHBIX, B TOM YHUCJIE CPETHUE 3HAYCHUS U MEPBI PACCEUBAHU.

HaxoauTh 4acTOThl 3HAUEHUH M YaCTOTHI COOBITHSA, B TOM YHUCIE MOJIb3YAChH
pe3ynbTaTaMu NPOBEIEHHBIX U3MEPEHUI U HAOMIOAEHUI (C OMOpOil Ha CIPABOYHYIO
uHpopMaIuio).

Haxonuthe BEpOSATHOCTH CIIy4ailHBIX COOBITUH B HM3YyYEHHBIX ONbBITAX, B TOM
YHUCJIE€ B OMNbBITaX C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEpUSIX
WCTIBITAHHUM JI0 TIEPBOTO YCIIEXA, B CEPUAX UCTIBITAHUN bepHyIuIn.

Nmers mnpeacTaBieHWE O CIyYalHOW BEJIMYMHE M O paCHpeleieHUN
BEPOATHOCTEM.

HmeTp mnpencTaBieHHE O 3aKOHE OOJIBIIMX YHCET Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTH U O POJM 3aKOHA OOJBIIMX YHCET B
MPUPOJIE U OOIIECTRE.



TEMATHUYECKOE ITNTAHMPOBAHUE

TemaTuyeckoe TUIAHUPOBAHUE U KOJIMYECTBE YacOB, OTBOJAMMBIX Ha OCBOCHHUE Ka)XJOW TEMbl Y4EOHOro MpeaMera
«MatemaTtuka» I[IpumepHOl amanTUpPOBaHHON OCHOBHOW 00pa3oBaTeNbHOI MpPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMS
O0yJaromuxcs ¢ 3aJep>KKOM TMCHUXUYECKOT0 Pa3BUTHSA, B IIEJIOM COBIMAJAIOT C COOTBETCTBYIONIMM pasaenoM [IpumepHoii
paboueii mporpaMMbl yueOHOTO mpeaMeTa «MaTemaTrka» 00pa3oBaTeIbHON MPOTpaMMbl OCHOBHOTO 00111ero oopa3oBanus. [Ipu
stoM OpraHuzanys BIpPABE camMa BHOCUTh M3MEHEHHsI B COJEPKAHME WU pacHpeliesieHue y4yeOHOro marepuajia mo rojaam
oOyudeHusi, B TMOCJIEIOBATEIbHOCTh HM3yYEHUS TEM U KOJMYECTBO YacOB HAa OCBOCHHE KaXJOH TEMBI, OMNpEeICHUE
OpraHu3alMoOHHBIX (opM 00yueHus U T... OOOCHOBAHHOCTbH JJAHHBIX U3MEHEHUH OIpeieNsieTcsl BBIOpaHHBIM 00pa30BaTeIbHOM
opranuzanuein YMK, unauButyanbHbIMU ICUX0(U3NUECKUMU OCOOEHHOCTAMU KOHKPETHbIX oOydatomuxcs ¢ 3[1P, crenensio
YCBOGHHOCTH HUMH Yy4Y€OHBIX TEM, PEKOMEHIalUMsSMU IO OTOOpY M ajanTauuud ydyeOHOro Marepuaiga MO0 MaTeMaTHKe,
IpeacTaBIeHHBIMU B [10SICHUTENBHOM 3aIIUCKe.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA»
9 kJacc (He meHee 102 1)

HaszBanmue
pasaesia (Tembl)
Kypca (4uci10

OcHoBHOE coacpkaHue

OcHoBHbIE BU/IBI 1eITEJIbHOCTH oﬁyqaloumxca

4acoB)
Yucaa n PauuvonaneHble 4Mcna, uppayuonanbHvie uucia, KoweuHvle u|Pa3BUBaTh NpeACTABJIeHMST O UHCIAaX: OT MHOXECTBa
BbIYHCJICHHUSI. beckoHeuHvle decsamuytvle opoou. MHnoocecmeso | HaTypaidbHBIX YUCEIN 10 MHOKECTBA JIEUCTBUTENIbHBIX YHCEIL.
JlelicTBUTEIbLHBIE | OelicmeumenbHblx — uucen,  oOeticmeumenvhvle yucia kak| O3HAKOMHTBHCS c BO3MO>KHOCTBIO MIpEJICTaBICHUS

yucJjia

beckoneuHvle Oecsamuynvie Opobu. Bzaumuo o0Ho3HauHOE

JEHCTBUTENLHOTO YUCIa KaK OCCKOHEYHOM JECITUYHOU IpoOH,
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(9 ) coomeemcmeue Mexcoy MHOACECMBOM OelicCmMEUMENbHbIX Yucell| IPUMEHATh  JeCATUYHBIE NPHOMKEHUS PAlMOHAIBHBIX U
U MHOICECBOM MOYEK KOOPOUHAMHOU NPAMOIU. HMPPALMOHAIIBHBIX YHCEIL.
Cpasnenue  OelicmeumenbHulX — uucel,  apugpmemuyecKkue|3anucvleants, cpasnueama u ynopaoouueamp
oelicmausl ¢ 0elcmeumenbHblMU YUCTIAMU. oeticmeumenvHvle Yuciua.
[TpubinkEHHOE 3HAYEHUE BEITMYUHBI, TOYHOCTD IIPUOIMKEHUS. | BLINOJHATH, coueTas YCTHbIE M IHCHbMEHHBIC TPUEMBI,
Oxpyrnenne wuucen. Ilpuknaka ©  OLEHKA pPeE3yiabTaToB|apudMeTHuyecKHe AeiiCTBHS C paIOHAIBHBIMU YHCIIAMU;
BBIUMCIICHUI. HAXOAUTh 3HAYEHUS CTENECHEH C LEIbIMH IIOKa3aTelsIMU U
KOpHEH; BBIYMCJIATH 3HAYCHUS YUCIIOBBIX BBIPAKECHUMN.
IHosyunTs mnpeacTaBjieHHe O 3HAUYMMOCTH JI€HCTBUTENIBHBIX
4KCell B IPAKTUYECKOH NEATEIbHOCTH YEJI0BEKa.
AHa/IM3UpPOBATh M JeJaTh BBIBOAbI (I10CI€ COBMECTHOIO
aHaJIM3a) O TOYHOCTU MNPUOIMKEHMS AEHCTBUTEIBHOIO 4HCIA
IIPY PELLIECHUY 3aad.
OKpyrasTe JCHCTBUTENbHBIE YHCIIA, BBINOJHATH NPUKHAKY
pe3yiabTaTa  BBIYMCIEHUM, OLEHKY 3HAaUY€HUH  YHCIIOBBIX
BBIPKCHUIA.
3HAKOMUTHCS C UCTOPUEH pa3BUTHSA MAaTeMAaTHKH.
YpaBHenus JInnelinoe ypaBHeHue. Pemienne ypaBHeHNUH, CBOAAIINAXCS K OcBanBaTh, 3alIOMMHATH W NPHUMEHATh TrpaduyecKue
U HEpPaBeHCTBA. JMHEWHBIM. MeTOAbl IPU PELIECHUU YpAaBHEHUMN, HEPABEHCTB U HUX CUCTEM
YpaBHeHus KBanpaTtHoe ypaBHeHue. Perienue ypaBHeHMi, cBogsmuxcs |(Ipd HEOOXOAMMOCTH C ONOPOM Ha aIrOpUTM Yy4eOHBIX
¢ OJHOI K KBaJpaTHbIM. bUKBaipaTHBIE YypaBHEHUS. JNEUCTBUM).
nepeMeHHo Ilpumepvr  pewenus ypasuenui mpemveri u uemeépmoii | Pacmo3naBaTh 1enbie U IpOOHBIE YpaBHEHUS.
(14 v) cmenemnell pasnodceHuem Ha MHONCUMENU. Pemate JiMHelHbIe M KBAa/JPpaTHbIe YPaBHEHUsl, YPAaBHCHUS,
Pemenue npo6GHO-paliiOHaNbHBIX YPaBHEHUH. CBOJMIIMECS K HHUM, TMpocTeiine JIpoOHO-pallOHaIbHbIE
Pemenue TeKCTOBBIX 337124 aJIreOpandeckKuM METOJIOM. YPaBHEHHSI.
IIpennaraTs BO3MOXXHBIE CIIOCOOBI PEIICHUs TEKCTOBBIX 3a]ad,
o0cy:kI1aTb HMX M PpelaTb TEKCTOBBIE 3aJa4d pPa3HbIMU
crocodamu.
3HAKOMMTBCS ¢ MCTOPHEN Pa3BUTHUS MAaTEMAaTUKH
YpaBHeHus JIuHeliHOe ypaBHEHUE C JBYMs IEPEMEHHBIMU U €ro rpaduk. | OcBamBaTh U NPUMEHSITH TPUEMBI PEIICHUS CUCTEMBI JIBYX

H HEPABCHCTBA.

Cucrema AByX JINHEWHBIX YPAaBHEHHUM C IBYMS IEPEMEHHBIMU U

JIMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMHA U CHCTEMBI ABYX
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Cucrembl e€ peurenue. Penrenue cucreM JByX ypaBHEHUH, OJTHO U3 ypaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISETCS JIMHECHHBIM
ypPaBHeHU I KOTOPBIX JINHEWHOE, a IPyro€ — BTOPOU CTEIEHH. (10 BU3yaJIbHOM OTIOpPE).
(14 49) ['padmyeckas UHTEpIPETAIS CUCTEMBI yPABHEHUH C IBYMS HUcnoan3oBath (QyHKIMOHATBEHO-TpaQUUECKUE TPEICTaBICHUS
MePEMEHHBIMHU. JUTSl pellIeHUs1 M UCCJIeI0OBAHNS YPABHEHUMN U CUCTEM.
Pemenue TeKCTOBBIX 33124 anreOpanyecKuM CIIOCOOOM. AHAJIM3UPOBATH TEKCTHI 3324, peliaTh UX alreOpandecKum
CrocoO0M: MepPexXoaUuTh OT CIOBECHON (OPMYITUPOBKHU YCIOBUS
3a/1a4 K anre0pandeckor Moy MyTEM COCTABICHHUS CHCTEMBI
YpaBHEHUH; pewliaTh COCTAaBJICHHYIO CHCTEMY YpPaBHECHM;
HHTEPIPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBCS ¢ HICTOPHEN Pa3BUTHUS MATEMAaTUKU
YpaBHeHus YuciioBble HEpAaBEHCTBA U X CBOICTBA. Yuratb, 3anmuchbiBaTh, IMOHMMATh, HHTEPIPETHPOBATH
U HEPaBEHCTBA. JIuneiiHble HEPAaBEHCTBA C OJHON IEPEMEHHOM U UX PELICHHE. | HEPaBEHCTBA; HCIOIb30BATh CAMBOIUKY U TEPMHUHOJIOTHIO.
HepaBencrBa CucreMbl JIMHEHHBIX HEPABEHCTB C OAHOW MEpEeMEHHOW U uX | BLIMOJHATH MpeoOpa3oBaHUs HEPABEHCTB, HCMOJIb30BAThH JJIs
(16 9) pELICHHUE. npeoOpa30BaHMs CBOMCTBA YHCIOBBIX HEPABEHCTB.
KBagpaTHble HEpaBEHCTBA U UX PEILICHUE. Pacno3HaBaTth JIMHEHHbBIE U KBA/IPATHBIC HEPABEHCTBA.
I'padmueckass  wHTEepHperanmusi HEPaBEHCTB W cHcTeM | Pemiath  jMHEHHBIE  HEPaBCHCTBA, CUCTEMbl  JIMHCHHBIX
HEPaBEHCTB C JBYMsI IEPEMEHHBIMHU. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIIUX KBaJApaTHOE
HEPaBEHCTBO, U PEIIaTh UX; 00CYKAATh MOJIYYCHHBIC PEIICHHUS.
HN300paxkars pelnieHre HEPaBEHCTBA U CUCTEMbl HEPABEHCTB Ha
YUCJIOBOM TMPSAMOHM, 3alMMCHIBATH PEIICHHE C [OMOIIbIO
CHUMBOJIOB.
PemaTh KBajpaTHBIC HEPABEHCTBA, UCTIOJB3Ys rpaduyecKue
TIPEICTaBIICHMSI.
OcBauBaTh MW TNPUMEHSITb HEPABEHCTBA TMIPH  PEHICHUU
pa3IMYHBIX 33/1a4, B TOM YKCJIE MPAKTUKO-OPUEHTUPOBAHHBIX.
DOYyHKUMHU KBanparuunas ¢yskius, e€ rpaduk u cpoiictBa. Ilapabona, | Pacno3dHaBaTh BUIBI U3ydaeMbIX (DYHKIIHIA, WIIOCTPUPOBATH
(16 v) KOOPJIMHATHI BEPIIMHBI IApadO0IIbl, 0Cb CAMMETPHH apadoibl. |CXeMaTH4YeCKH, OOBSICHATh PACIONOKEHHE Ha KOOPAMHATHON

CreneHHble pYHKIUY C HATYPATbHBIMH [OKA3aTENSAMK 2 U 3, UX
rpaduku 1 CBOMCTBA.
I'paduxu pyrxumii: y =kx,y = kx + b,,y = axt,y = ax’,y

=VEy =k

TUIOCKOCTH TpadukoB GpyHKwmid Buga: y = kx,y = kx + b, ,y =

ax’, y = ax,

y = VX, Y = — B 3aBHCHUMOCTH OT 3Ha4€HHH KOA(P(UIINEHTOB,;
X

OIMUCKLIBATh UX CBOMCTBA.
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Pacno3HaBaTh KBaIpaTHYHYIO QYHKIIUIO 110 hopmyre.
IIpuBoANTL mNpPUMEPbI KBAaJIPATUYHBIX 3aBHUCUMOCTEH U3
peanbHON )KU3HU, PU3UKHU, TCOMETPHUH.

BeisiBasiTh 1 0000maTh 0COOEHHOCTH TpaduKa KBaIpaTHUHOM
byHkun y = a® + bx + ¢ (mpr  HEOOXOIUMOCTH C
HAIPaBJISIONIEH TOMOIIBIO).

CTpouTh U H300pakKaTh CXeMATHYECKH TPapUKH KBA/IPATHIHBIX
dyHKIWi, 3anaHHBIX GopMyTamMu Buaay = ax’,y = ax’ + q,y
= ax + p)? y = ax’ + bx + ¢ (upu HeoGxomuMocTH C
BHU3yaJIbHOU OIIOPOHL).

AHAJIU3MPOBATHh H NPUMEHSITh CBOHCTBA N3YYCHHBIX (DYHKIIHIA
JUIE WX TOCTPOCHHS, B TOM YHCJIE C IMOMOIIBIO HHU(POBBIX

pecypcoB.

YucaoBble
n0CJ1eI0BATEIbHOC
™

(15 v)

IToHsATHE YUCIIOBOM MOCIIEI0BATEIBHOCTH.

3ajaHue IOCJIE0BATEIbHOCTH PEKYPPEHTHOM (dopMyiioil u
dopmynoit N-ro uieHa.

Apudmernueckas u reoMmeTpuueckas nporpeccuu. @opmyisl N-
ro 4jieHa apu(METHUECKOH MW TeOMETPHUYECKOW MpOTpeccuil,
CYMMBI IIEPBBIX N YJICHOB.

H3o0pasicenue unenos apugpmemuueckou u 2eomempuyecKkou
npocpecculi mouKamu Ha KOOPOUHAMHOLU NIOCKOCHU.
Jlunetinwiii u IKCNOHEHYUATbHBLU POCI.

Cnooicnvle npoyenmeul.

OcBauBaTh " NPUMEHATDb WHICKCHBIC 0603Haqu1/m, CTPOMTH
pe4€eBbI€ BbICKAa3bIBAHUA C HCIIOJIB30BAHUCM TCPMHUHOJIOTHH,
CBSI3aHHOM C MOHITHUEM IIOCJIICAOBATCIBbHOCTH.

AHaJII/I3I/Ip0BaTb (I)OpMy.]'Iy N-ro WieHa N0oCcjiaea0BaTCIbHOCTU WUJIN

PEKYPPEHTHYIO bopmymy " BBIYHMCJIATH YJIeHBI
IOCJIEIOBATENbHOCTEN,  3aJaHHBIX  ATUMH  (QOpMyJamH.
YcranaBiauBathb 3aKOHOMEPHOCTh B IIOCTPOECHUHU

IIOCJIEI0BATEILHOCTH, €CJIM BBIIIMCAHBI IIEPBBIE HECKOJIBKO €€
YJICHOB.

PacnozHaBaTth  apupMeTHUECKYl0 M T€OMETPUYECKYIO
IPOTPECCUU NPH pa3HBIX crloco0ax 3alaHus.

Pemats 3amaun ¢ wucnonap3oBaHMeM (opMyn N-ro uieHa
apu(pMeTHYeCKOH U TIeOMETPHUYECKOM MPOrpeccHil, CyMMBI
MEPBBIX N WIEHOB C OIIOPOH Ha CIPAaBOYHYIO MH(OPMALIUIO.
H306pa.m‘amb yjienbl  NOCAe008AMENbHOCIU  MOYKAMU HA
KOOPOUHAMHOU NIOCKOCU.

PaccmaTpuBaTh NpUMepbI NPOLECCOB U ABJIEHHH 13 PEabHON
KU3HU, WUTIOCTPUPYIOLIME W3MEHEHHEe B apudMeTuyeckoit
HIPOrpeccuu, B FreOMETPUUECKON IPOrPECcCuu; uzoopasicams
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coomeemcmayrouue 3a8UCUMOCIU 2PAPUIECKU.

Pemate mnpocreiimme 3ajayW, CBS3aHHBIE C YHCIOBBIMHU
IIOCJICIOBATEIFHOCTSIMYA, B TOM YHCIIE 3aJaudl U3 pealbHON
KH3HH  C  HCIONB30BaHMEM  LU(POBBIX  TEXHOJIOTHH
(97eKTPOHHBIX Ta0NHUI, rPahUIECKOro KAIBKYIATOPA U T.I1.).
Pewamp 3a0auu Ha crodicHvle NPOYeHmol, 8 MOM Yucie 3a0ayu
U3 peanvHoU NPAKMuKU (C UCHOIb30BAHUEM KANbKYIAMOPA).
3HAKOMHUTBCS € HCTOPHEH Pa3BUTHS MATEMATHKH.

IloBTOpEHUE,
00001IeHHE,
cHCTEeMATH3AIUA

3Ha}mﬁ1

(18 u)

Yucia M BBIYHCIEHMs (3allMCh, CPaBHEHHUE, NCHCTBUS C
JCWCTBUTEIILHBIME YHCIaMH, YHCIIOBas MpsMasi; MPOLCHTHI,
OTHOUICHUS, TIPONIOPLINH; OKPYTJICHHE, TPUOIIKCHNE, OLICHKA,
pelIeHre TEKCTOBBIX 3a7a4 apu(PMETUYECKUM CIIOCOO0M).

AJiredOpanyvecKue BbIPasKeHUsI (mpeoOpa3oBaHue
anreOpandecKuX BBIPAKEHHM, JOIYCTUMbIC 3HAYCHHUS).
@yHkuuM  (TOCTPOCHUE, CBOWCTBA W3YYEHHBIX (DYyHKIHWI;
rpaduyueckoe perieHne ypaBHEHUN U UX CUCTEM).

OnepupoBarh NOHATHSIMH. MHOXKECTBO, IIOJMHOKECTBO,
OIepaluy HaJl MHOXKECTBAMU; MCI0JIb30BaTh IpaduuecKoe
IIPEICTABICHUE MHOKECTB JJIs1 ONIMCAHMS PEAJIBHBIX IIPOLIECCOB U
SIBJICHUM, TIPU PELICHUH 3a]1a4 U3 APYruX y4eOHBIX PEIMETOB.
AKTYaJIM3MpPOBAaTh TEPMHHOJIOTHIO U OCHOBHbIE 1eiCTBHS,
CBSI3aHHBIE ¢ YHCJIAMH: HATypaJIbHOE YUCIIO, IIPOCTOE U
COCTAaBHOE 4YHCIA, ACIMMOCTb HATypalbHBIX YACEN, NPU3HAKU
JEJIMMOCTH, LI€JI0€ YHUCII0, MOAYJb YKcia, OOBIKHOBEHHAs U
JiecATUYHas IpoOH, CTaHAAPTHBIM BUJ 4yMcia, apudmMeTnyeckuit
KBa/IPaTHBIN KOPEHb.
BbInoJIHATH JeHCTBUS, CPABHUBATH U YIOPAA0YHBATH YNCIIA,
NPEACTABIATh YHCIA HAa KOOPAMHATHOM IPSMOM, OKpPYIJIATH
YUClIa; BBINOJHATH MNPHUKHAKY M OLEHKY pe3yibrara
BBIYHCIICHUM.
Pemathb TekcTOBBIE 3aa4N apU(PMETUYECKUM CIIOCOOOM.
Pemath npakTu4eckue 3aga4u, COAEPKaIUE IPOLEHTHI, JOJIH,
YaCTH, BBIPAXAIOIINE 3aBUCUMOCTH: CKOPOCTb — BpeMs —
paccTosiHMe, IIeHa — KOJHWYECTBO — CTOMMOCTb,  00BEM
paboThl — BpeMsi — HPOU3BOJUTEIBHOCTD TPYAA.
Pa30uparth peanbHble )KU3HEHHbBIE CUTYyaluu, GOopMyJIMpPOBaTh
UX Ha S3bIKE MAaTE€MaTUKH, HAXOAMTBL DEIIECHUE, NPUMEHSA
MaTe€MaTHYECKUH anmnapar, HHTepIpeTHPOBATh PE3yJbTaT
OnepupoBarb NMOHATHAMH: CTEIIEHb C LEJIBIM IOKA3aTENEM,
apu(MeTHYECKUI KBaJIpaTHBIH KOPEHb, MHOTOUJICH,
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anreOpandeckas 1poOb, TOXKIECTBO.

BbINOJHATL OCHOBHBIE JAECMCTBHUSA: BBINOJHATh PACUYETHI 110
¢dbopmMynamM, MpeoOpa3oBbIBATH Liejble, APOOHO-pallMOHANIbHBIC
BBIDQKEHUS U  BBIPAKEHHS C KOPHSIMH, pEaIM30BbIBATH
pa3joKeHUe MHOroYJeHa Ha MHOXUTEIH, B TOM YHCIE C
WCIOJIb30BaHUEM (OpMysT pa3HOCTH KBaapaToB W KBajapaTa
CYMMBI U Pa3HOCTH (C OMOpPOH Ha CIPaBOYHYIO MH(OPMAIIHUIO);
HaXOJUTh JIONMYCTUMBIC 3HAUEHUS TEPEMEHHBIX I IPOOHO-
palMOHAIBHBIX BBIPAKEHUH, KOPHEH.

MopenaupoBatb ¢ OMOIIbIO (OpPMYN pealibHble MPOLECCHl U
SIBJICHUSL.

OnepupoBaTh NOHATUAMM: QYHKIUS, TpaQUK PYHKIUH, HYIH
GyHKIIUM, TPOMEXKYTKH  3HAKOMOCTOSHCTBA, MPOMEXYTKH
BO3pacTaHus, yObIBaHUs, HAMOOJbIIIEE U HAUMEHbIIIEE 3HAYCHUS
GbyHKIUH.

AHATU3MPOBATh, CPABHUBATb, 00CYKIAaTh CBONCTBA (DYHKITHIA,
CTPOHUTH UX TPAPUKH.

OnepupoBarb NOHATHAMM: TpsiMas MPONOPLIHMOHAIBLHOCTD,
oOpaTHas  MPONOPIUOHANBHOCTh,  JIMHEWHas  (QyHKUHUA,
KBajpaTH4Has QyHKIUs, napadosa, runepooa.

Hcnoab3oBaTh rpaukm J11s ONIPEAEIICHUS CBOMCTB, POLECCOB
YW 3aBUCHUMOCTEH, IJisi peHieHus 3a7ad M3 JPYrux y4eOHBIX
NPEJIMETOB M PEAJbHOW JKHU3HHU; MOJEJHUPOBATH C IMOMOILIBIO
rpaduKOB pealbHbIEe MPOLIECCHI U SIBICHUS.

Bripaxkath ¢gopMyJIaMH 3aBUCHMOCTH MEXIY BETMYMHAMH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPU S

9 knmacc (He MeHee 68 u)
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HazBanmue
pa3aeJia (TeMbl)
Kypca (4uciao

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BHUABI 1€ATCJIbHOCTH oﬁyqammnxcsl

4acoB)

Tpuronomerpusi. | OnpenencHue TpuroHomerpuueckux QyHkuui yriaos or 0° go| @opMyJIMpoOBaTh  ONpEIeJeHHsI  TPHTOHOMETPHYCCKHX

Teopembl 180°. KocuHyc ¥ CHHYC NpAMOro W Tymoro yria. Teopema|(QyHKIMH TYNbIX W OPAMBIX YIJIOB C BH3YalbHOM OIOPOIA.

KOCHHYCOB U kocuHycoB. (O000meénHas) Teopema cuHycoB (¢ pamuycom | DopmynupoBaTh TEOPEMY KOCMHYCOB U TEOPEMY CHUHYCOB (C

CHHYCOB. OIMMCAHHOM OKPY)KHOCTH). Haxosk/ieHue ITMH CTOPOH M BEJIMYKH | PAJMyCOM OIMCAaHHON OKPY>KHOCTH).

Pemenue YTJI0B TPEYrOJIbHUKOB. Pemiath TpEyrolpHUKH C OMOPOH HA AITOPUTM YYEOHBIX

TPeYyroJibHUKOB dopmyna MmiIomaan TPeyrojbHUKa 4epe3 JBE CTOPOHBI U YroJ | AEHCTBHM.

(16 1) Mexay Humu. Gopmyrna miiomany 4eTbIpEXyrojJbHUKA yepe3 ero | Pemare  mpakTuyeckue  3aa4uM, CBOAAIIMecH K
JMaroHalld U Yroji MEeXAy HUMHU. HAXO0K/IEHUIO PAa3JIHYHBIX 3JIEMEHTOB TPeyroJibHHUKA.
[IpakTueckoe NnpuMeHeHHEe JOKa3aHHBIX TEOPEM.

IlpeoopazoBanue |[lonamue o  npeobpazosanuu  noOOOUS. OcBanBartsb NOHATHE npeoOpa3oBaHus noaoous.

noaoous. CoomeemcmeenHule d1emeHmbl HOOOOHBIX uyp. HccnenoBaTh OTHOIICHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp TIpU

MeTtpuyeckue Teopema o0 npouszsedenuu ompe3kos xopo, meopema o |npeodpa3oBanuu nonodus. Haxoaurs mpumepsl moaodus B

COOTHOIIIEHUSI B npou3eedeHul Ompe3Ko8 CeKywux, meopema o Keaopame |OKPYKaIOIIEH AJeUCTBUTEIbHOCTH.

OKPY:KHOCTH kacamenvrou. Ilpumenenue 8 pewlenuu ceomempuyeckux 3aoay. | Beleooums mempuyeckue coomnowenus mexcoy ompeKamu

(10 v) X0pO, CeKywux u KacameabHulX ¢ UCNOIb308AHUEM BNUCAHHBIX

Y208 u NOOOOHBIX MPEY20NbHUKOS.
Pewamp ceomempuueckue 3a0ayu u 3a0a4i U3 pPeaibHOLl
JHCUBHU C UCNOTIL30BAHUEM NOOOOHBIX MPEY2ONbHUKOS.
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BexkTopbi OnpenenieHne BEKTOPOB, CI0KEHNUE U Pa3HOCTh BEKTOPOB, Hcnonb3oBaTh BEKTOpPbl Kak HalpaBJICHHBIE OTPE3KH,
(12 v) YMHOKEHHE BEKTOPA HA YUCJIO. HCCJIeI0BATH r€OMETPUYECKUN (mepemelieHue) u
DU3NYECKUl U FEOMETPUUECKUIN CMBICT BEKTOPOB. ¢usnyeckuil (Cwila) CMBICIBI BEKTOPOB C OIOPOM Ha
PasnosxeHne BekTopa 1o AByM HEKOJJIMHEAPHBIM BEKTOPaM. BOIIPOCHBIN IUIAH.
Koopaunarts! BekTopa. 3HaTh omnpegeJieHHUsi CYMMbl M Pa3sHOCTH BEKTOPOB,
CkanspHoe IPOU3BEICHUE BEKTOPOB, €r0 MPUMEHEHHUE IS YMHOXEHUS BEKTOPA Ha 4HCJIO, HCCJIeI0BATH
HaXOXXIEHUs IJIUH U YIJIOB. TeOMETPUUECKUI B (PU3UYECKHI CMBICIIBI 3TUX OTIEpALIUH.
Pemrenne 3a1a4 ¢ moMoIb0 BEKTOPOB. Pemate reomerpuyeckue 3aJadyd € HCIOJB30BAHHUEM
[IpumeHeHne BEKTOPOB ISl PELIEHUS 3a]a4 KUHEMATUKU U BEKTOPOB.
MEXaHUKHU. PackiaabIBaTh BEKTOD 110 IBYM HEKOJJIMHEAPHBIM BEKTOPAM.
HUcnoab30BaTh  CKaJspHOE  NPOU3BEICHUE  BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIE CBOWCTBA.
BpryucasTe CyMMy, pa3HOCTh M CKaJsIpHOE MPOU3BEICHHE
BEKTOPOB B KOOpJMHATAX.
IIpumeHATH CKaJIIpHOE NPOU3BEIEHUE ISl HAXOXKICHUS
JUIMH U YTJIOB.
JexapToBbI JlexapToBbI KOOPAMHATHI TOUEK HA IJIOCKOCTH. OcBanBaTh NOHATHE NPSIMOYTOJIBHON CUCTEMBI KOOPJMHAT,
KOOPAHHATHI Ha | Vpasuenue npsimoii. Yool kod((HUIMEHT, TAaHTEHC yIia |JEKapTOBBIX KOOPAWHAT TOYKH.
IUIOCKOCTH HAKJIOHA, TApaJIJIENIbHbIE U IEPIIEHIUKYIISIPHBIE TIPSMBIE. HccnenoBarh ypaBHEHNE NPSIMON U OKPYKHOCTHU C OIIOPOM Ha
(9 u) VYpaBHEHHE OKpYKHOCTH. HaxokneHue KOoOpAMHAT TOYEK | BOIIPOCHBIH IIJIaH.

IIepeCeUYEeHUs OKPY>KHOCTH U IIPSIMOM.
Meroa KOOpAMHAT IIPU PELIEHUH T€OMETPUYECKUX 3a/1a4.
Hcnonp3oBaHKe METOIa KOOPAUHAT B IPAKTUYECKUX 3aJa4ax
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Haxonuts LIEeHTp U paguyc OKpY>KHOCTH 110 €€ YPaBHEHHUIO.
Pemathb 3a1a4n Ha HAXOXKICHUE TOYEK MEPECCUECHUS PSIMBIX
Y OKPY’KHOCTEH C MIOMOILBIO METO/1a KOOPIMHAT.
Hcnoab3oBaTh CBOMCTBA YIIIOBOro KOA(pQHUIMEHTa TPSIMOI
IpU pEUICHMM 3aJ1a4, [UIsl OIPEIEICHUs PpacIlOJIOKEHUS
MIPSIMOM.

IIpumeHATH KOOPAMHATBI IIPH PELICHUH F€OMETPUYECKUX U
MPaKTUYECKUX 3ajad, JUIsl IOCTPOEHMSI MaTeMaTHYeCKHX
MOJIEJIeH peasbHBIX 3a71a9 («METO]] KOOPIUHATY).
IHosnb30BaTbest 11 TOCTPOEHMST WM MCCIIENOBAHUMN
U(POBBIMU pECypCaMu.




3HAKOMMTBCS C HCTOPHE pa3BUTHS FEOMETPUH

IIpaBubHBIE
MHOI0YT0JIbHUKH.
Jlnuna
OKPYKHOCTH U
IUIOIIAb KPYra.
Borunciaenue
JIoIAaae

(8w

[IpaBunbHBIE MHOTOYTOJIBHUKH, BBIYUCICHHE HX 3JIEMEHTOB.
Uucno m ¥ JIMHA OKPYKHOCTH. JlIMHA JyrH OKPYKHOCTH.
Pannannas mepa yria.

[Inomanp Kkpyra U €ro 3JIEMEHTOB (CEKTOpa M CErMEHTa).
Brruncnenue miomaaeit puryp, BKIIOYAIOMIUX 3JIEMEHTHI Kpyra.

DopMyJIHpPOBATH olpeseeHue
MHOI'OYT'OJIbHUKOB, HAXOAUTh UX 3JICMEHTHI.
ITo1b30BATHCA TOHATUEM JIIMHBI OKPYKHOCTH, BBEJIEHHBIM C
IIOMOILBIO IIPABUJIBHBIX MHOTOYI'OJIBHUKOB, OHNpeNeIsTh
YHCIIO 77, JUTMHY IyTH U PaJluaHHyI0 Mepy yIJia 1o oopasity.
IIpoBoauTHL Mepexoa OT paJuaHHON MEPHI yIJia K TpalyCHON
1 Hao0OpOT 110 BU3YaJIbHOM omope.

OmnpenensaTe IIOMAagbL Kpyra.

BeiBoauTh (hopmyiibl (B rpagycHOM U pasinaHHON Mepe) 1uis
JUIMH AYT, IUIOAAECH CEKTOPOB M CETMEHTOB C ONOPOM Ha
BOIIPOCHBIN IUIAH.
BeruucasaTes 1uiomanu

IMPaBUJIBHBIX

Guryp, BKIIOYAIOUINX AIIEMEHTHI

OKPYXHOCTH (Kpyra) ¢ Onopoii Ha ClpaBOYHYIO UH(OPMAIHIO.
HaxoauThb miomaau B 3afauax peatbHON )KU3HU.

JIBMsKeHUS
IVIOCKOCTH
(69

Tonsamue o 08udiceHUU NIOCKOCMIL.

Ilapannenvnoiii nepernoc, nogopom u cummempusi. Ocu u yeHmpoi
cumMmempuu.

IIpocmetiwue npumenenus 8 pewienuu 3a0ay.

Pa30upare  mpuMmepbl,  WIIIOCTPUPYIOIIUE
JIBYDKEHUS, LIGHTPOB U OCEl CUMMETPUH.
@opmyMpoBaTh OIPECICHUs MapajuIeIbHOIO IepeHoca,
[IOBOPOTa M OCEBOM CHMMETPUM C BHU3YaJbHOH OIOPOM.
HaxoauTh HEMOIBMKHBIE TOYKHU 10 00pa3ILy.

HaxoauTthb LEHTPBI M OCH CHMMETPHM POCTERIINX UTYP O
oOpa3iry.

Ilpumenamep napannenvhvili NEPEeHOC U CUMMEMPUIO NPU
PpeuleHUuY 2eoMempuyecKux 3a0a (pazoupams npumepbsl).
Hcnonvzoeams 05 nocmpoeHnus u ucciedo8anuii yugposvie

pecypcebi.

IIOHATHUA

IloBTOpEHue,
00001I€eHHE,
CHCTEeMAaTH3ALMS

[ToBTOpEHNE OCHOBHBIX TIOHATHH W METOJIOB KypcoB 7—9
KJ1accoB, 0000IICHIE 1 CUCTEMaTH3aIs 3SHAaHUH.

[Ipocreifme reomerpuyeckue (QGUIYpbl MU HMX  CBOWCTBA.
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OnepupoBarh NOHATHSAIMHU: (DUTYpaA, TOUKA, MpsIMasi, yroJl,
MHOTOYTOJIbHUK,  PAaBHOOEOPEHHBI U  pPaBHOCTOPOHHUI
TPEYrOJIbHUKH, IPSMOYIOJBHBIM TPEYrOJbHUK, MEIUaHa,




3Haﬂn1712

(74)

N3mepenne reoMeTpu4eCKUX BETNYUH.

TpeyronbHUKH.

[TapanienpHble U NEPIEHIUKYISPHBIE TIPSIMBIE.

OxkpyxHocTh U Kpyr. ['eomerpuueckue moctpoeHusi. YTIbl B
OKPY’KHOCTU.  BrnmcanHble ¥ ONMCaHHBIE  OKPYXHOCTH
MHOT'OYTOJIbHUKOB.
[IpsiMast 1 OKPYKHOCTb.
YeTbIpEXYroJIbHUKH.
YETBIPEX YT OJIbHUKHU.
Teopema [Mudaropa u Hagana TpuroHomeTpuu. Pemenne oommx
TPEYTrOJIbHUKOB.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH.

[TpeobpazoBanus iockoctu. [Bmkenus. [logodue. Cummerpust.
[Tnomane. Beruncnenue miomaneit. [Tnomanu nono6HsIx Gpuryp.
JlekapTOBBI KOOPJAMHATHI HA IJIOCKOCTH.

Brmcannsie n OIIMCaHHBbIC

OucceKTprca W BBICOTa TPEYroJbHHUKA, HapaljIesorpamMM,
pPOMO, TPSAMOYTOJIHUK, KBaApaT, TPamelus; OKPY>KHOCTb,
KacaTeJbHasl, paBeHCTBO U mojo0ue (Guryp, TpeyroibHUKOB;
[apayIeIbBHOCTh M MEPIEHAUKYISIPHOCTh IPSAMBIX, YIOJ
MEXIy NpSAMbIMHA, CHMMETPHUS OTHOCHUTEIBHO TOYKH U
IpsSMOM; AJMHA, paccTOsSHME, BEJIMYMHA YIJIa, ILJIOMIAMb,
HEepUMETP.

Hcnonb3oBate  ¢gopMysabl: mepuMerpa U IUIOIIAAU
MHOI'OYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M IJIOUIAJU Kpyra,
00BEMa MPSIMOYTOIILHOTO TMApAJUISIICITUIIE/IA.

OnepupoBaTb NOHATHSIMH: [PSIMOYrojbHAas  CHUCTEMA
KOOpJIMHAT, BEKTOP; MCHOJIB30BaTh OSTU IOHATUSA IS
IIPEJICTAaBICHUS JAHHBIX M PEIIeHUs 3a7ad, B TOM YHUCIE U3
Jpyrux y4yeOHBIX NPEIMETOB.

Pemiatr 3agaum Ha IMOBTOPCHUC OCHOBHBIX HOHﬂTHﬁ,

BeKTopBI Ha IJIO0CKOCTH.

WUTIOCTPALIMIO CBSI3€M MEXIy pa3IMYHbIMU YacTsIMHU Kypca.
Bobi0upars MeTOo JU1s PEIICHUS 3a/1a4u.
Pemiarn 3aaa4m 13 NOBCETHEBHOU KU3HU.

TEMATHUYECKOE IINTIAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHKA»
9 kuaacc (He meHee 34 4)

HazBanue
pa3nea (TeMbl)
(umncJyi0 yacon)

OcHoBHOE conepkaHue

XapakTepucTHKA 1esiTeTbHOCTH 00y4ar0ImMXxcst
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IloBTOpPEHUE
Kypca 8 kj1acca
(4 )

[IpencraBnenrie  nanubix.  OmnMcarenbHass — CTaTUCTHKA.
Oneparuu Haj cCOObITHAMU. He3aBUCHMOCTL COOBITHH.

[oBTOpPSATHL H3Y4EHHOE U BBICTPAUBATH CHCTEMY
3HAHHH.

Pemars 3agaum Ha NpPEICTABICHUE U ONUCAHUE TAHHBIX.
Pemiars 3agaum  Ha  HAXOXKIEHHE  BEPOSITHOCTEH

Oo0beMHEHHS ¥ TepecedeHUs] COOBITHI, B TOM YHCIE
HE3aBUCHMBIX, C  HCIHOJb30BaHHEM  TpadHUecKuX
Ipe/ICTaBICHNH U AepeBa CIy4aifHOTO OMbITA.

Pematp 3a7aum Ha nepevncieHHe KOMOMHAIMK (dncia
[IEPECTAaHOBOK, YHWCIIA COYETaHWi), Ha HaXOXKJICHHE
BEPOSITHOCTEH COOBITHIA C MPUMEHEHUEM KOMOMHATOPUKH,

B TOM YHUCJIC C UCIIOJIB30BAHUCM TPCYTIOJIbHHUKA ITackans

DJIeMeHTbI
KOMOMHATOPUKH
(44)

KombOunaropnoe mnpaBuio yMHOkeHus. llepecTaHoBKH.
@®akropuan. CoueTaHuss U YUCIO COYETaHUH. 1peyeonbHuk
Tackana. lpaktuyeckas pabota «Beraucienrne BeposiTHOCTEH
C HCMOJb30BAHUEM KOMOWHATOPHBIX (PYHKIMH SIEKTPOHHBIX
TaOIUI.

OcBauBath Ha  0a30BOM  yYpOBHe  TIOHSITHSL:
KOMOMHATOpPHOE IPAaBUJIO YMHOXKEHUS, YIOPSJIOUYEHHAas
napa, Tpoiika 00beKTOB, IIepeCTaHOBKa, (PaKTOpUAIl YUCIIA,
COYETaHUE, YUCIIO COUETaHUM, mpeyeoabruk llackana.
Pemare npocreiimime 3aga4M  HAa  [IEPEUUCIICHUE
YHOPSAOYEHHBIX NIap, TPOEK, IEPEUHCIECHUE IEPECTAHOBOK
U COYETaHWH »3JIEMEHTOB pa3JIMYHBIX MHOXECTB (IO
o0pa3iry).

Pemare mpocreiimme 3aa4M Ha NPUMEHEHHUE 4YHCIIA
coyetaHuil B anredpe (COKpal€éHHOE YMHOKEHHE, OMHOM
HrroToHa) (c HampaBisIONIeH MOMOIIBIO).

Pemath, mnpuMeHsii KOMOMHATOPHMKY, 3aJadyd Ha
BBIUMCJIEHHE BEPOSTHOCTEH, B TOM YHCJIE C IOMOUIBIO
AIIEKTPOHHBIX TAOJMI] B XOJI€ MPaKTH4YECKONH paboThl (c
BHU3YyaJIbHOU ONOPOIA).

I'eomerpuueckas
BEPOATHOCTH
(4 1)

T'eomempuueckas éeposmuocmo. Cyuatinsiii 66100p MOUKU U3
@ueypvl Ha niockocmu, U3 ompesKa, uz 0yeu OKPYHCHOCU.

Oceausamsb noHAmMUE 2€0MEMPULECKOU 8EPOSMHOCHIU.
Yuacmeoeamo 6 oocyncoenuu pewenusn 3adauu na
HAXoxcoeHue 8eposIMHOCIeEll 8 ONbIMAX, NPEOCMAaBUMbIX
KAK 8b100p MOYeK U3 MHO20Y20IbHUKA, Kpyed, OMmpe3Ka U
0yeu OKPYIHCHOCIU, YUCLOB020 NPOMENCYMKA
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UcnbiTanus
bepny/uin
(6 9)

UcnpiTanue. Ycnex u Heyaaya. Cepusi HICIIBITAHUN J10 IEPBOTO
ycnexa. Wcnbitanus bepuymnu. BepostHocTu coObITHH B
cepuu ucneitannii bepuymnm. Ilpaktudeckas pabora
«McnpiTanus beprymy».

OcBauBaTh Ha 0230BOM YPOBHE IOHSITHSI: HCIIBITAHHE,
AIIEMEHTAPHOE COOBITHE B MCIIBITAHUH (yCIIEX M Heyaaua),
cepusi UCHBITAHWM, HACTYIUICHME IIEpPBOIO  yclexa
(Heynaum), cepus ucnbITaHUN bepHysun.

Pemars mpocreiiiime 3aja4d  HAa  HaxXOXKJACHUE
BEPOATHOCTEN COOBITHI B CEpUU MCHBITAHUI /10 MIEPBOTO
ycrexa, B TOM 4HcClie ¢ MPUMEHEHUEM (OpPMYIbl CyMMBI
reOMETPUUYECKON Mporpeccuu (C Oropoil Ha CIIPaBOYHYIO
UH()OPMAILIHIO).

Pemiate mpocreiimmue

3agavdm Ha HaXOXJICHUC

BEPOATHOCTEM  DJIEMEHTapHbIX COOBITUH B  cepuu
UCIbITaHUN bepHy/uiM, Ha HaXOXIEHUE BEPOATHOCTH
ONPEAECNIEHHOIO0 4YHMCIa YCIEXOB B CEPUM MCHBITAHUU
bepnymnu (c BU3yalbHOM 0nopoii).

H3yuath B X01e NpaKTH4YeCKOil padoThl, B TOM YHCIIE C
MOMOIIIBIO HU(POBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTH B
cepuu ucnelTanui bepnyinu

Cay4aiinas
BeJIMYMHA

(6 )

CrnyyaiiHass BeIMYMHA M PACHpPEICIIEHUE BEPOSTHOCTEH.
MaremaTudeckoe  OXKHJIAHHUE U JHUCIEPCUS  CIy4alHOU
BeNMWuYMHBL. [IprMepbl MaTeMaTHYecKoro OXHIaHHUS —Kak
TEOPETUYECKOI0 CPETHETO 3HAUCHUS BETUYMHBI.

[TonsiTHe 0 3aKoHe OoMNbIINX Yncel. Vi3MepeHne BeposiTHOCTEH
C OMOIIIbIO YacToT. [IpuMeHeHne 3akoHa OOJIBIINX YUCET.

35

OcBoutb Ha 0a30BOM YPOBHEe NOHATHSA. CllydailHas
BEIINYUHA, 3HAYCHUE CIly4aiHOU BEJINYUHBI,
pacnpezesieHue BEpOATHOCTEM.

M3yyars u o00cy:kpaTh MpUMEPbl JUCKPETHBIX U
HEMPEePbIBHBIX CIyYalHbIX BEIUYUH (POCT, BEC UEIIOBEKA,
YHMCJIEHHOCTh HACEJIEHUS, IPYTUE N3MEHUYNBBIEC BEINYHHBI,
paccMaTpuBaBILINECS B KYpCE€ CTaTUCTUKH), MOJEIbHBIX
CIIy4aliHbIX BEJMYMH, CBSA3aHHBIX CO CIIy4allHbIMHU
onbpITaMu (OpOCaHWe MOHETBI, UTPATBHONH KOCTH, CO
CJIy4aifHbIM BBIOOPOM H T. II.).

OcBanBarp Ha  0a30BOM  YpPOBHe  IOHSITHS!
MaTEMaTHYECKOE OKUJAaHUE CIy4allHOM BEIWYMHBI Kak
TEOPETHYECKOE CPEIHEE 3HAUCHHE, TUCTIEPCHS CITy4alHON
BEJIMYMHBI KaK aHAJIOT TUCIIEPCUU YHUCIIOBOTO Habopa.
Pemiatp 3agaum Ha BBIYMCICHHE MaTeMaTHYECKOTO




OXKHUJAHUS W  JUCIHEPCHH  JWCKPETHOM  CIIy4alHOH
BEJIMYMHBI 110 3aJJaHHOMY PaclpeesIeHUI0, B TOM YHCIIe
3aJa4, CBA3aHHBIX CO CTPaxOBaHMEM M JIOTepesMu (c
HanpasJISIONEH HOMOLIBIO).

3HAKOMHUTBCSI C MaTeMaTUYECKUM  OXHUIAHUEM U
JIACIIEPCUEN HEKOTOPBIX paCIpPENeICHUH, B TOM YHUCIIE
pacnpenesIeHus CIIy4aliHON BEIIMYUHBI «YUCIIO YCIIEXOBY» B
cepuu ucnblTaHui bepryium.

M3yuyarp 4acTOoTy COOBITUSI B  NOBTOPSIOIIMXCSA
CIIy4alHBIX OIBITAX KaK CIIyYalHYIO BEJIMUUHY.
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3HAKOMHUTBCSI C 3aKOHOM OoibIMx 4Ywcenl (B ¢dopme
bepnymiu): mpu OONBIIOM YHKCIE OMBITOB YacToTa
coOBITHS OJIHM3Ka K €r0 BEPOSTHOCTH.

Pemath 3aga4mn Ha U3MEpEHUE BEPOSITHOCTEH C TOMOIIBIO
4acToT (C HAIPABJISIFOLIEH TOMOIIBIO).

OO0cy:x1aTh pOJIb 3aKOHA OOJBIINX YHCENl B 000CHOBAaHUU
YaCTOTHOT'O METO/1a U3MEPEHHS BEPOSITHOCTEH.
OO0cy:xk1aTh 3aKOH OOJBIIMX YHCENT Kak IMPOsBICHUE
CTaTUCTHYECKOW YCTOHYMBOCTH B N3MEHYMBBIX SBJICHUSX,
poNb 3aKoHa OONBLIMX 4YMCEI B MPUPOAEC U B KU3HU
YeJI0BeKa.

O06o001menue,
KOHTPOJIb
(10 v)

[IpencraBienne  JaHHBIX.
BepositHOoCTB CIIy4aifHOTO COOBITHHI.
KoMOuHaTOpuku. CiydyaliHble BETUYUHBI U pACIPe/IeIICHUS.

OmnucareiibHass  CTAaTHUCTHKA.
DIIEMEHTHI

IHoBTOPATL WH3Yy4EHHOE U BBICTPAMBATH CHCTEMY
3HAHHH.

PeIIIaTL 3aJauMm Ha HpGI{CTaBJIeHI/Ie 1 OIMIMCAHUEC NJAaHHBIX.
PemaTh 3a1aum Ha HAXOXK/IEHNUE BEPOSITHOCTEH COOBITHIA,
B TOM quclie B OIIbITax C paBHOBOSMO)KHI)IMI/I
AJIEMEHTAPHBIMU COOBITHSIMH, BEPOSTHOCTEMN
O0OBEAMHEHUS M TEepecedeHHs] COOBITUH, BBIYUCIATH
BEPOSATHOCTH B OIBITAX C CEPUSAMHU CIIyYaWHBIX UCIIBITAHUN

IIpu pa3zpaboTke pabouel mporpaMMbl B TEMAaTUYECKOM IJIAHUPOBAHUU JOJIKHBI OBITh YUTEHBI BOBMOKHOCTH
WCIIOJIb30BaHUs DJIEKTPOHHBIX (IU(GPOBBIX) 00pa30BATEIBbHBIX PECYPCOB, SBISIIOMIUXCA YYEOHO-METOIUYECKUMU
MaTepuaniamu (MyJIbTUMEIUNHBIE MPOrPAMMBI, JIEKTPOHHbIE YYEOHUKU U 33JaYHHUKH, JJIEKTPOHHbIE OMOIUOTEKH,
BUPTYyaJIbHbIE J1a0OpaTOpUH, WIPOBBIE MPOTPAMMBI, KOJUICKIIMH HHQPPOBBIX 00pa30BaTENbHBIX PECypCOB),
UCIIOJIb3YeMBbIMH JIJII OOyYeHHS ¥ BOCHUTAHUS PA3IMYHBIX TPYII TOJIb30BaTENeH, MPEACTABICHHBIMUA B
3JIEKTPOHHOM (LIM(POBOM) BUAEC U peanusyromumu aunakruyeckue BosmoxkHoctu UKT, comepxkanue KOTOPBIX
COOTBETCTBYET 3aKOHO/IaTEIbCTBY 00 00pa3oBaHUM.
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IHOYPOYHOE IIVTAHUPOBAHUE
AJI'EBPA
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9 KUIACC

Kosun4vecTBOo 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka
n/n yp Bcero KOﬁHTpO.}IbeIe H[%aRanecmae u3yyeHusi | oOpasoBaTesibHbIE
padoTsI padoTsI
pecypchl
PannonaneHblie yncia, uppaluoHaIbHbIC
1 Ypcia, KOHEYHbIE U 0eCKOHEYHEIS 1
JIeCATUYHBIE TpooU
MHokecTBO NEHCTBUTEIILHBIX YHCE;
2 JICUCTBUTEIIbHBIC YHCIIa KaK 0ECKOHCYHBIC 1
JIECSITUUHBIE TpOOU
B3aumHO 01HO3HAYHOE COOTBETCTBUE MEKIY
3 MHOKECTBOM JCHCTBUTEILHBIX YHCET U 1
MHOKECTBOM TOYEK KOOPJAMHATHOU MPSAMOI
CpaBHEHHE ICHCTBUTEIBHBIX YHCEIL,
4 apu(MeTHIECKUE eHCTBUS C 1
JICUCTBUTEIbHBIMHM YHCIIAMHU
5 [TpubmmkE€HHOE 3HAUEHNE BEIUYUHBI, 1
TOYHOCTb MPUOJIMKEHUSI
6 OxkpyTJIeHHE YHCeT 1
7 Oxkpyrnenue yucen. BxoaHas KOHTpoJIbHAs 1 1
paboTa
8 [Tpukuaka u OreHKa pe3yabTaToB 1
BBIYHCIICHHI
9 [Ipukuaka u olleHKa pe3yabTaTOB 1
BBIYHCIICHUI
10 JIunelinoe ypaBHeHue. PelieHue ypaBHEHUN, 1 bubnunorex HOK
CBOJISIIINXCA K TUHEHHBIM https://m.edsoo.ru/7f43bf66
11 JInnelinoe ypaBHeHue. Pemenne ypaBHeHUH, 1

CBOJSIINXCS K TMHEHHBIM
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https://m.edsoo.ru/7f43bf66

KBanpatHoe ypaBHeHue. Peienne

bubmuorexa [JOK

12 YpaBHEHUH, CBOJIAIIMXCS K KBAJIPATHBIM https://m.edsoo.ru/7f43c542
13 KBagparnoe ypaBHenue. Pemenue bubnuoreka [IOK
ypaBHEHUH, CBOJIAIIMXCS K KBAJIPATHBIM https://m.edsoo.ru/7f43c542
14 bukBanpartHbie ypaBHEHUs bubmorexa LIOK
https://m.edso00.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS buGmnorexa LIOK
https.//m.eds00.ru/7f43c3d0
[IpuMepsl perieHus ypaBHEHUN TPEThEU U
16 4eTBEPTOM cTeneHel pa3aokKeHneM Ha
MHOKUTENH
[IpuMepsl penieHust ypaBHEHUHN TPEThEU U
17 4eTBEPTOM cTeneHel pa3aokKeHneM Ha
MHOKUTENH
18 Pemenne npoOHO-paIlOHAIEHBIX YpaBHEHHHA bubmorexa LIOK
https://m.eds00.ru/7f43c9b6
19 Pemenne npo6HO-paliMOHANIBHBIX YPaBHEHUH bubanorexa LIOK
https://m.eds00.ru/7f43c9b6
20 Pemenne TeKCTOBBIX 3a/1a4 anredpanyecKkum
METOJIOM
21 Penienune TekcTOBBIX 3a/1au alreOpanyeckum
METOJIOM
29 Pemenne TeKCTOBBIX 3a/1a4 anredpanyecKkum
METOJIOM
23 KonrtponbHas padora no reme "YpaBHeHUs ¢ 1
0JIHOI mepemMeHHon"
24 YpaBHEHUE C IByMS IEPEMEHHBIMU U €T0 bubnuoteka [JOK
rpadux https://m.edsoo.ru/7f43d0b4
o5 VYpaBHEHME ¢ ABYMs IEPEMEHHBIMU U €TI0 bubnuorexa [IOK
rpaduk https://m.edso0.ru/7f43d0b4
26 Cucrema 1ByX JUHENHBIX YPABHEHUH C
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https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

JIBYMsI IEPEMEHHBIMU U €€ pellieHue

CucremMa JIByX JUHEUHBIX YpaBHEHUH C

27 . 1
JBYMsI IEPEMEHHBIMU U €€ pelleHne
8 Cucrema 1ByX JUHEHHBIX YPaBHEHUH € 1
JIBYMsI IEPEMEHHBIMU U €€ pellieHue
29 CucremMa JIByX JUHEUHBIX YPaBHEHUH C 1
JBYMsI IEPEMEHHBIMU U €€ pelleHne
Pemenue cucrem AByX ypaBHEHUI, OJJHO U3
- . Bbubanoreka [IOK
30 KOTOPBIX JINTHEWHOE, a IPYroe — BTOPOH 1 . 1
CTCIICHI https://m.edsoo.ru/7f43d23a
Pemenue cucrem AByX ypaBHEHHUI, OJTHO U3
N . bubnuoreka IHOK
31 KOTOPBIX JINHEHHOE, a IPYyroe — BTOPOI 1 . 1
PO https://m.edsoo.ru/7f43d55a
Pemenne cucreM nByX ypaBHEHHH, OJHO U3
32 KOTOPBIX JINHEHHOE, a IPYyroe — BTOPOI 1
CTETIeHU
Pemenne cucreM nByX ypaBHEHHH, OJHO U3
33 KOTOPBIX JINHEHHOE, a IPYyroe — BTOPOi 1
CTETIEHU
34 ['padmyeckas HHTEpIpETAIUS CUCTEMBI 1
YPaBHEHHH C JIBYMs TIEPEMECHHBIMHU
35 Pemenne TeKCTOBBIX 3a/1a9 alreOpanyecKuM 1
croco6oM
36 Pemenne TeKCTOBBIX 3a/1a4 alredpanyecKum 1
crocobom
37 KonTponbHas pabora no teme "CucreMsl 1 1
ypaBHeHHH"
38 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA 1
. Bubnunoreka IIOK
39 YucioBeie HEpaBEHCTBA U X CBOMCTBA 1 . 1
https://m.edsoo.ru/7f43ad5a
40 Jlunelinpie HEPaBEHCTBA C OJTHOM 1 bubnuorexa [JOK
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https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a

MIEPEMEHHOI U UX pelIeHue

https://m.edsoo.ru/7f43af08

a1 JIunelinble HEpaBEHCTBA C OJJHOMN 1 bubnmoreka [JOK
MIEPEMEHHOM U UX PELIECHUE https://m.edso0.ru/7f43af08
42 JIvHeiHbIE HEPABEHCTBA C OAHOMN 1 bubnunoreka [HOK
MIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU 1
IIEPEMEHHOM U UX PEILICHUE
44 CucTtembl TUHEHHBIX HEPABEHCTB C OJHOU 1
MIEPEMEHHOI U UX pelIeHue
45 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU 1
IIEPEMEHHOM U UX PEIICHHE
46 KBagparHsle HEpaBEHCTBA U UX PEILICHUE 1 bubmorexa LIOK
https://m.eds00.ru/7f43b098
47 KBagparHsle HEpaBEHCTBA U UX PEILICHUE 1 bubmorexa LIOK
https://m.edsoo.ru/7f43b21e
48 KBaapaTHble HEPAaBEHCTBA U UX PEIICHUE 1 bubmmorexa LIOK
https://m.edsoo0.ru/7f43b5a2
49 KBagparHble HEpaBEHCTBA U UX PEIICHUE 1
50 KBazpaTHble HEPAaBEHCTBA U MX PELIECHUE 1
51 ['paduueckast UHTEpIIpeTaLMsl HEPABEHCTB U 1 bubnnorexka [JOK
CHCTEM HEPABEHCTB C JBYMsSI IEPEMEHHBIMHU https://m.edso00.ru/7f43b098
52 I'paduueckas uHTEpIIpETaLINs HEPABEHCTB U 1
CUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMU
53 'I'<OHTpOJ'IBHa${ !:')a60Ta 10 TeEME 1 1
HepaseHnctBa
54 Ksanpatuunas ¢pynkuus, e€ rpaduk u 1 bubnuoreka [IOK
CBOMCTBA https://m.eds00.ru/7f4396¢6
55 Kanparuunas ¢pynkuus, e€ rpagux u 1 bubnnorexa [HOK
CBOMCTBA https://m.eds00.ru/7f439842
56 KBanparuunas ¢pyHkius, e€ rpaduk u 1 bubnuoreka [IOK

CBOMCTBA

https://m.edsoo.ru/7f4399b4
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https://m.edsoo.ru/7f43af08
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https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
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https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4

57 [TapaGosna, KOOPAUHATHI BEPIIMHbI bubnmoreka [JOK
napaboIibl, 0Cb CHMMETPHH 1apadoJIbl https://m.edsoo.ru/7f439eb4
58 [Tapabosna, KOOpAMHATHI BEPIIMHBI bubnunoreka [HOK
napaboJIbl, OCh CAMMETPHUH TTapadoIIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosna, KOOPAUHATHI BEPIIMHbI bubnmoreka [JOK
napaboJibl, OCb CHMMETPHUU NTapadoJIbl https://m.edsoo.ru/7f43alac
60 [Tapabosna, KOOpAMHATHI BEPIIMHBI bubnunoreka [HOK
napaboJIbl, OCh CAMMETPHUH TTapadoIIbl https://m.edsoo.ru/7f43a31e
61 [TapaGosna, KOOPAUHATHI BEPIIMHbI bubnmoreka [JOK
napaboJIbl, OCh CAMMETPHUU TTapadoIIbl https://m.edsoo.ru/7f43a526
62 [Tapabouia, KOOpAMHATHI BEPLUIMHBI
napaboJibl, 0Cb CHMMETPHH MapaboIIbl
63 I'paduku pynkumit: y =kx, y=kx + b,
y=k/x, y=X3, y=vX, y=[X|
64 I'paduku Gynkumit: y = kx, y=kx + b,
y=k/x, y=x*, y=vx, y=[x|
65 I'paduku pynkmii: y = kx, y =kx + b,
y=k/x, y=x*, y=vx, y=[x|
66 I'paduxu pynxmmii: y =kx, y=kx +b,
y=k/X, y=x3, y=VvX, y=[X|
67 I'paduxn pynkumii: y = kx, y=kx +b,
y=k/x, y=X3, y=vX, y=[X|
68 I'paduxu pynxmmii: y =kx, y=kx +b,
y=k/x, y=x, y=vX, y=[x|
69 KonrtponbHas padora no reme "®@yHkuun" 1 Egggﬁ;fi%ggﬁf 43ab84
70 ITonsTHE YMCIOBOM IMOCIEIOBATEIIHHOCTH Bubmzorexa LIOK
https://m.edso0.ru/7f43e6¢c6
aJlaHKe TOCIIe0BATEILHOCTH
71 ﬁeﬂyppZHT(I){coﬁe f;i)pM;noﬁOI: dbopmymoii n-ro bubmiorexa LIOK

qJICHa

https://m.edsoo.ru/7f43ebda
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https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda

ApudmeTrnueckast U reoOMeTpUyecKas

bubmuorexa [JOK

2 MPOTPECCUU https://m.edsoo.ru/7f43ed7e
73 Apudmernueckas 1 reoMeTpUIeCcKast bubnuoreka [IOK
MPOTPECCUU https://m.edsoo.ru/7f43f3b4
dopmyisl n-ro wieHa apuhMETHUECKON U
74 reofaei, WYE€CKOU Mpor Ecc(:lidﬁ CYMMBI Bubmorexa ITOK
P porp » CYM https://m.edsoo.ru/7f43f58a
TIEPBBIX N YWICHOB
dopmyisl n-ro wieHa apuhMETHUECKON U
75 reofaei, WYECKOM mpor Ie):cc(:lidﬁ CYMMBI Bubmorexa ITOK
P porp » CYM https://m.edsoo.ru/7f43ef2c
MIEPBBIX N YWICHOB
dopmyisl n-ro wieHa apuhMETHUECKON U
76 I‘GOI;/IC¥ AYECKON [IPOT 1::0((:1:4171 CYMMBI bubmiorexa HOK
P porp » OYM https://m.edsoo.ru/7f43f0c6
MIEPBBIX N YWICHOB
dopmyisl n-ro wieHa apuhMETHUECKON U
77 I‘GOI;/IC¥ MYECKOU IIpor 1::0((:1:4171 CYMMBEI bubmiorexa HOK
p porp - M https://m.edsoo.ru/7f43f72e
MIEPBBIX N YWICHOB
dopmyisl n-ro wieHa apuhMETHUECKON U
78 I‘GOI;/IC¥ AYECKON [IPOT 1::0((:1:4171 CYMMBI bubmiorexa HOK
P porp » OYM https://m.edsoo.ru/7f43f8a0
MEPBBIX N YJICHOB
N306pakenue 4jaeHoB apupMETHIECKON 1
79 T€OMETPUUYECKON MPOTrPECCUil TOUKaMH Ha
KOOPAWHATHOM IIOCKOCTH
N306pakenue 4jaeHoB apupMETHIECKON 1
80 T€OMETPUUYECKON MPOTrPeCCUil TOUKaMH Ha
KOOPAWHATHOM IIOCKOCTH
81 JInHEeNHBIN ¥ SKCIOHEHIUAIBHBIM POCT
82 CI105KHBIE TPOLIEHTEI Bubmiorexa IJOK
pon https://m.edsoo.ru/7f43fe0e
83 Ci10)XKHBIE IPOLIEHTHI bubanorexa LIOK
pon https://m.edsoo.ru/7f4401a6
84 KonTtposnbHas pabora no Teme "UnciaoBbie 1 bubnuoreka [IOK
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https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
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https://m.edsoo.ru/7f4401a6

rocjienoBareibHoCcTH"

https://m.edsoo.ru/7f440418

[ToBTOpenue, 0000IIEHNE U CUCTEMAaTH3aLHs
3HaHMN. 3aMKch, CPABHEHUE, IEUCTBUS C

85 .
JCHCTBUTEILHBIMU YMCIIAMH, YHCIIOBAs
npsiMast
86 [ToBTOpEeHue, 06001IEHNE U CHCTEMATH3AIUS
3HaHWi. [IpOIeHThI, OTHONIICHHMSI, IPOTIOPIIUU
87 [ToBTOpeHue, 0000IICHNE U CUCTEMATH3AIIHS
3HaHui. OKpyrieHue, NpuOIMKEHUE, OLIEHKA
[ToBTOpEeHUe, 0600IIEHNE ¥ CHCTEMATH3AIUS
88 3HaHm“f Penirenue TekcToBBIX 33124 bubmorexa LIOK
X https://m.edsoo.ru/7f443b12
apu(HMETHIECKUM CITIOCOOOM
[ToBTOpEeHUe, 0600IIEHNE ¥ CHCTEMATH3AIUS
89 3HaHm“f Penrenue TekcToBBIX 33124 bubmorexa LIOK
: https://m.edsoo.ru/7f443cd4
apu(HMETHIECKUM CITIOCOOOM
[ToBTOpEeHUe, 0600IIEHNE ¥ CHCTEMATH3AIUS
90 b bubnuorexa [JOK
3HaHU#. PerieHne TeKCcToBBIX 3a1a4
https://m.edsoo.ru/7f443fea
apu(HMETHIECKUM CITIOCOOOM
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIUs
91 3HaHui. [IpeobpazoBanue anredpandecKkux bubmorexa LOK
Y https://m.edsoo.ru/7f4441ca
BBIPAXEHH, TOMYCTHUMbIE 3HAYCHUS
[ToBTOpeHue, 06001IeHNE U CUCTEMaTH3AIUS
92 3Hanuid. [IpeoOpazoBanue anredpandeckux bubmorexa LOK
R https://m.edsoo.ru/7f444364
BBIPAXEHH, TOMYCTHUMbIE 3HAYCHUS
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3AIUS
93 3Hanuid. [IpeoOpazoBanue anreOpandeckux bubmorexa LOK
_— https://m.edsoo.ru/7f4446f2
BBIPAXEHH, TOMYCTHUMbIE 3HAYCHUS
[ToBTOpeHnue, 06001IeHNE U cUCTEMaTH3aIUs
94 3HaHuil. [IpeoOpazoBanue anredpandecKkux bubmorexa LIOK
N https://m.edsoo.ru/7f444a94
BBIPAXEHHM, TOMYCTHUMbIE 3HAYCHUS
95 [ToBTOpEHHE, 0000IIEHNE U CUCTEMATH3AIIH Bubmiorexa HOK

https://m.edsoo.ru/7f444c56
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3HaHUW. DYHKIMU: TOCTPOECHUE, CBOMCTBA
U3YYEHHBIX (QYHKIMNA

[ToBTOpEeHue, 06001IEHNE U CHCTEMATH3AIUS
96 3HaHUU. DYHKIMU: TOCTPOECHUE, CBOMCTBA
U3YYEHHBIX (QYHKIMNA

bu6mumorexa [IOK
https://m.edsoo.ru/7f444144

[ToBTOpeHue, 06001IEHNE U CHCTEMAaTH3aIUs
97 3HaHUW. DYHKIMU: TOCTPOECHUE, CBOMCTBA
U3YYEHHBIX (QYHKIMNA

bubmuorexa [JOK
https://m.edsoo.ru/7f44516a

[ToBTOpeHue, 06001IEHNE U CHCTEMATH3AIUS
98 3HaHui. OYHKIMH: TTOCTPOCHHE, CBOMCTBA
U3YYEHHBIX QyHKIUN

bubmuoreka [JOK
https://m.edsoo.ru/7f4452¢e6

[ToBTrOpenue, 0000IIEHNE U CUCTEMATH3AIHS
99 3HaHui. ['paduueckoe pelieHne ypaBHEHHM
U UX CUCTEM

bu6mmoreka [IOK
https://m.edsoo.ru/7f445516

[ToBTOpenue, 0000IICHNE U CUCTEMATH3AIHS
100 3HaHui. ['paduueckoe pelieHne ypaBHEHUM
U UX CUCTEM

101 Hroroas kouTpoapHas pabora

102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102 7 0

IHHOYPOYHOE IINTAHUPOBAHHUE

I'EOMETPUA
9 KVIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
u/n Tema ypoka Beero KongpoanLIe H%aKanecxne W3yUeHHS  06PA30BATEJbHBIE
padoThbI padoThl pecypesi
1 Onpenenenre TPUrOHOMETPUUECKUX 1 bubnnoreka [JOK
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¢byakumii yrimos ot 0° mo 180°

https://m.edsoo.ru/8al424bc

2 DopMyIIbl TPUBEIACHUS 1
3 Teopema kocuHyCOB 1 Bubmaorexa ITOK
https://m.edso0.ru/8a14336¢
4 TeopeMa KOCUHYCOB 1
5 Teopema KOCHHYCOB 1 buGmuorexa LIOK
https://m.edsoo.ru/8al42d5e
bu6mmoreka [IOK
6 Teopema cuiycos 1 https://m.edsoo.ru/8al42e8a
7 Teopema cunycoB 1
8 Teopema cuHycoOB 1
9 HaxoxaeHnue 1ivH CTOPOH M BEJIMYHH YIJIOB 1 bubnnoreka [JOK
TPEYroJIbHUKOB https://m.eds00.ru/8a1430b0
bubmuorexa [JOK
10 Petnenue peyroibHikos 1 https://m.edsoo.ru/8al42ac0
bu6mmoreka [IOK
1 Peruenie TpeyrombHikos 1 https://m.edsoo.ru/8al42ac0
bubmuorexa [JOK
12 Petnenue peyrobHikos 1 https://m.edsoo.ru/8al42ac0
bu6nmoreka [JOK
13 Pernierie TpeyrombHikos 1 https://m.edsoo.ru/8al42ac0
14 [IpakTrueckoe MpUMEHEHHE TEOPEM CHHYCOB 1 bubnmnoreka [JOK
U KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe NMpUMEHEHHE TEOPEM CUHYCOB 1
1 KOCUHYCOB
16 KonTponbnas pabota mo Teme "Pemienue 1 1 bu6mmoreka [IOK
TPEyroJIbHUKOB" https://m.edsoo.ru/8a14392a
bu6mmorexa [IOK
17 [Tonsarue o npeoOGpazoBaHUM OO0 1 https://m.edsoo.ru/8al43ab0
18 CoOTBeTCTBEHHBIE 3JIEMEHTHI MT0JI00HBIX 1 bubnnorexa [JOK

(uryp

https://m.edsoo.ru/8al43de4
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CoOOTBETCTBEHHEIC YJIEMEHTHI HO,I[O6HBIX

19 uryp
Teopema o0 npou3BeCHUN OTPE3KOB XOP/,
20 TEO peMa oI pOI/IBBe HeHI/II/I 0TTp €3KOB le buGmorexa LIOK
P potsEel P 3 https://m.edsoo.ru/8a14406e
CEKYIINX, TeOpeMa O KBaJpare KacaTelbHOU
TeopeMa o Ipou3BEACHUN OTPE3KOB XOP/I,
21 TEO peMa oI pOI/IBBe HeHI/II/I oT pe3KOB > buGmorexa LIOK
p p A p . https://m.edsoo.ru/8al441a4
CEKYIINX, TeOpeMa O KBaJpare KacaTelbHOU
TeopeMa o0 npou3BeCHUN OTPE3KOB XOP/,
22 T€O peMa oI pOI/ISBe HGHI/II/I OTTp €3KOB le buGmorexa LIOK
p p . p . https://m.edsoo.ru/8al442da
CEKYIINX, TeOpEeMa O KBaJpare KacaTelbHON
23 [Ipumenenne TeopeM B pelIeHUU bubnuorexa [JOK
r€OMETPUYECKUX 3a]1a4 https://m.edsoo.ru/8a143f06
[IpumeneHnne TeopeM B pelICHUN bubnnoreka [JOK
24 :
reOMETPUYECKUX 3a]1ay https://m.edsoo.ru/8al443fc
o5 [Ipumenenne TeopeM B peLIeHUU bubnuorexa [JOK
FeOMETPUYECKUX 3a]1a4 https://m.edso0.ru/8a144578
KonTponbhas padota no teme
26 "I e(I))6 a30Ba§He nonobus. Metpuueckue 1 bubmmorexa [IOK
peobp o p https://m.edso0.ru/8a1447a8
COOTHOIICHUS B OKPY>KHOCTH
Onpenenenre BeKTOpoB. u3ndeckuii u bubnnoreka [JOK
27 . .
T€OMETPUYECKHUN CMBIC BEKTOPOB https://m.edso00.ru/8a144960
28 CrnosxeHue ¥ BEIUUTAHUE BEKTOPOB, bubnmnoreka [JOK
YMHOKEHHE BEKTOPA HA YUCIIO https://m.edsoo.ru/8al44a8c
CrnosxeHue 1 BBIMUTAHUE BEKTOPOB, bubnnoreka [JOK
29 _
YMHOKE€HHE BEKTOpPA Ha YU CIIO https://m.edsoo.ru/8a144d52
30 CrnosxeHue ¥ BEIUUTAHUE BEKTOPOB,
YMHOKE€HHE BEKTOPA HA YUCIIO
31 Paznoxenue BekTopa 1o 1ByM
HEKOJUTMHEAPHBIM BEKTOpaM
32 Koopaunats! BekTopa bubnuorexka [JOK
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https://m.edsoo.ru/8al44fbe

33 CkansipHO€ MPOU3BEICHUE BEKTOPOB, €ET0 bubnmoreka [JOK
MIPUMEHEHHUE JIJI1 HAXOXKIAEHUS JUIUH U YIJI0B https://m.edsoo.ru/8a14539c¢
34 CkansipHoe Mpou3BeICHUE BEKTOPOB, €r0 bubnunoreka [HOK
MPUMEHEHHUE I HAXOXKIEHUSI JIUH U YTIJI0B https://m.edsoo.ru/8a14550e
35 Pemenwue 3a1a4 ¢ moMOIIBI0 BEKTOPOB BH6J_IHOTeKa HOK
https://m.edsoo.ru/8al44c3a
36 Pemenue 3amad ¢ moMoIb0 BEKTOPOB BH6J_IH0TeKa LOK
https://m.edsoo.ru/8a1458c4
37 [IpuMmeHeHHE BEKTOPOB IS PEIICHUS 33129
(107637091
38 KontposbHas padota o teme "Bektopsr” 1 Egggﬁ%?:éigﬁgal 45b08
39 JlexkapTOBBI KOOPIMHATHI TOUEK Ha
TIJIOCKOCTH
. bubnuorexa [JOK
40 ¥ PABHCHHE NPAMOH https://m.edsogru/8a145c48
41 YpaBHeHHE PAMON
42 YpaBHEHHE OKPYKHOCTH BH6J_IHOTeKa HOK
https://m.edsoo.ru/8a14635a
43 KoopaunaTsl TOuEK niepecedeHus bubnuoreka [IOK
OKPY>KHOCTH Y TIPSMOM https://m.edso00.ru/8a146620
44 MeToa KOOpAMHAT IPU PELICHUU
TCOMETPHUYECKUX 3a/1a4, MPAKTHYECKUX 3a/1a4
45 Meroa KOOpAUHAT NPH PELIEHUN
reOMETPUUYECKUX 3a/a4, MPaKTUUECKUX 3a/1a4
46 MeToa KOOpAMHAT TIPU PELICHUU
TCOMETPHUYECKUX 3a/1a4, MPAKTHYSCKUX 3a/1a4
Kontponbras padota mo teme "JlekapToBbI bubnmoreka [JOK
ar KOOPJAMHATHI Ha TJIOCKOCTH" 1 https://m.edsoo.ru/8al146e0e
48 [IpaBuiIbHBIE MHOTOYTOJIBHUKH, BBIYHCIICHUE bubnmnoreka [JOK
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https://m.edsoo.ru/8a144fbe
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X 3JICMEHTOB

https://m.edsoo.ru/8al46fda

bu6mmoreka [IOK
49 Hucno m. JUHHa OKpYKHOCTH . https://m.edsoo.ru/8al1472c8
bubmuorexa [JOK
S0 Hucno m. JlmuHa oKkpyKHOCTH 1 https://m.edso0.ru/8a14714c
51 JlnmvHa TyTH OKPYKHOCTH 1
bu6mmoreka [IOK
52 Pajannas mepa yria 1 https://m.edsoo.ru/8al14714c
53 [Tnomane kpyra, ceKTopa, CerMeHTa 1 Bubmorexa ITOK
’ ’ https://m.edso00.ru/8a147426
54 [Tnomane kpyra, cekTopa, CerMeHTa 1 bubmmorexa [JOK
’ ’ https://m.eds00.ru/8a147750
55 [Tnomane kpyra, cekTopa, CerMeHTa 1 Eubmorexa IIOK
’ ’ https://m.edso00.ru/8a147750
bu6mmoreka [IOK
56 [ToHsTHE O IBMKEHUU TUIOCKOCTH 1 https://m.edsoo.ru/8al47c82
. bubmuorexa [JOK
S7 Hapaienbupiii neperoc, nosopot 1 https://m.edso00.ru/8a147f16
. bu6nmoreka [JOK
58 HapannenbHeri nieperoc, mosopor . https://m.edso00.ru/8a147f16
59 [TapannensHbIN IEPEHOC, TOBOPOT 1
60 [TapanmnensHbIi IepeHoc, TOBOPOT 1
61 [IpuMeHeHne NBUKEHUI ITPU PEIICHHUH 3a7a4 1 bubmmorexa LIOK
https://m.edso0o.ru/8a1480e2
KonTponbHas paboTa mo Temam
62 "[IpaBuiIbHBIE MHOTOYTOJIbHUKH. 1 1
OxkpyxHOCTb. [[BUKEHUS MIIOCKOCTH"
IT
o | e oo e | B LOK
) P p https://m.eds00.ru/8a148524
BeNMM4YHH. TpeyroibHUKU
64 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 1 bu6nmoreka [JOK

3HaHuil. [lapannensusie u
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MEPIEeHIUKYIIAPHBIE IPSIMbIE

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL
3HaHUU. OKPYXHOCTb U KPYT.

65 1
['eomeTpuueckue nocTpoeHus. Yrisl B
OKPYXKHOCTH
[ToBTOpeHMEe, 06001IIeHNE, CHCTEMaTH3aIlUs
66 3HaHui. BrivicaHHbIE U OITMCAHHBIE 1
OKPY>KHOCTH MHOTOYTOJIbHUKOB
67 HToroBasi KOHTpOJIbHASA paboTa 1 1 Egggﬁ;?:;saoggga 148920
68 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3 AL 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6 0

INHOYPOYHOE IIVTAHUPOBAHUE
BEPOATHOCTDb U CTATUCTHUKA

9 KIIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Hdara nudposbIe
Ne ni/n Tema ypoka Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne WiyueHHST  0GPA30BATENbHBIE
padoThI padoThI pecypebi

1 IIpencraBneHue naHHBIX 1 BH@?HOTeKa LIOK
https://m.edsoo.ru/863f47ea

2 OmnucarenbHas CTAaTUCTHKA 1 BH@?HOTGKa HOK
https://m.edsoo.ru/863f47ea

3 Omnepanuu HaJ COOBITUSIMU 1

4 HesaBucumocTs coOBITHI 1

5 KomOuHaTOpHOE NMPaBUIIO YMHOKEHUS 1 Bubmzorexa [IOK

https://m.edso0.ru/863f4e16
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https://m.edsoo.ru/8a148920
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16

5 [IepectanoBku. @akropuan. Coueranus u bubnmoreka [JOK
YHCJIO COYETaHUNU https://m.eds00.ru/863f4e16
bubnunoreka LIOK
! Tpeyronpink Hackasis https://m.edso0.ru/863f5014
[IpakTrueckas padota "BeruncieHue
8 BEPOSITHOCTEN C UCIIOIb30BAHUEM bubnuoreka [IOK
KOMOWHATOPHBIX (YHKIIUHA SJIEKTPOHHBIX https://m.eds00.ru/863f5208
prlvng
I'eome ecKasi BepoATHOCTb. CilyyaliHblii
9 BBI61\(/§pTlI“)(§/I;KI/I HSﬂ(;HII“)y;;HHa ?J‘IOCJII(Z])ETEHII/)II?»H bubmorexa [IOK
’ https://m.eds00.ru/863f5884
0Tpe3Ka, U3 Jyrd OKPY>KHOCTH
I'eome eckasi BepoATHOCTb. CilyualiHblii
10 BBI61\(:pTlP(§/I;KI/I I:/I:q])anfygleHa ?JIOCJIIcZ)ﬂ;TEHII:II:),H bubsmorexa [IOK
’ https://m.eds00.ru/863f5a50
0Tpe3Ka, U3 Jyrd OKPY>KHOCTH
I'eome eckasi BepoATHOCTb. CilyyaliHblii
11 BBI61\(:pTlP(§/I;KI/I I:/I:q])snlr)y;;HHa ?nociz:TEH;gH bubmorexa [IOK
’ https://m.edso00.ru/863f5bfe
OTpe3Ka, U3 Jyrd OKPY>KHOCTH
r .C WHBIN
12 o0i0p TouKr 13 pHIYpI 4 TTOCKoCTH, 13 Butimorexa LIOK
p yp ’ https://m.eds00.ru/863f5e10
OTpe3Ka, U3 JyTU OKPY>KHOCTH
13 Ucnbitanue. Ycnex u Heynada. Cepus bubmuoteka [{OK
WCTIBITAHUH 710 IEPBOTO ycrexa https://m.eds00.ru/863f6162
14 Ucnepitanue. Ycnex u Heynaua. Cepus bubnnorexa [JOK
UCIIBITAaHUH 10 IIEPBOIO ycCIexa https://m.eds00.ru/863f6356
15 Hcneiranne. Ycenex u Heynava. Cepust
WCTIBITAHUH 710 IEPBOTO ycrexa
16 Hcnbitanusa beprymm. BepostHocTn bubmmnoreka HOK
COOBITHI B cepuu ucnbITaHuil bepHymu https://m.eds00.ru/863f64d2
17 Wcneirannsa bepnymum. Beposaraoctu bubmuotexa [IOK
COOBITHH B cepuu ucnbITanuil bepHymu https://m.eds00.ru/863f6680
18 IIpakTuyeckas padora "McnbpiTanus bu6muoreka [JOK

bepnymm"

https://m.edso00.ru/863f67de
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19 CrnydaiiHasi BeJIMYKMHA U pacipeiesieHue bubnmoreka [JOK
BEPOSITHOCTEN https://m.edso0o.ru/863f6b44
20 MaremaTuyecKoe OKUIAHUE U JUCIIEPCUS bubnmnoreka HOK
CIIy4allHOU BEJIMYHUHBI https://m.edsoo.ru/863f6da6
[IpuMepsl MaTeMaTHYECKOTO OKUIAHUS KaK
21 TeI:)peTqucxoro CpeIHETo 3Ha‘-ICHII[/I$I bubmnorexa LIOK
https://m.eds00.ru/863f6f86
BEJIMYUHBI
bub6nmoreka [IOK
22 [TonsTHE 0 3aKOHE OOJIBIIIUX YHCEIT https://m.edsoo.ru/863F72c4
23 N3mepenue BepoATHOCTEN € TOMOILBIO bubnuoreka [IOK
4acToT https://m.eds00.ru/863f7652
bubnuoreka [IOK
24 [IpuMeHeHne 3aKkoHa OOJIBITUX YHCETT https://m.edsoo.ru/863f7116
o5 O06o001IeHre, CHCTEMAaTU3aI|s 3HAHHH. bubnuoreka [{OK
[IpencraBieHue qaHHBIX https://m.edso0.ru/863f783c
2% O0001enre, cucTeMaTH3alus 3HaHUH.
OrnmcaTenbHas CTaTUCTHKA
O0001enne, cucTreMaTH3aIus 3SHAHUH.
27 Hpe,[[(IZI”IFaBJ'IeHI/Ie JAHHBIX (;InncaTenLHaﬂ buGnuorexa LIOK
) https://m.edsoo.ru/863f893a
CTaTHCTHKA
28 O06o00u1eHne, cucTeMaTu3aus 3HaHuH. bu6mmoteka [IOK
BeposiTHOCTB CitydaitHOTO COOBITHS https://m.edso0.ru/863f7a4e
| e e BuSorea 10K
p yi ' https://m.eds00.ru/863f7c9c
DneMeHTbl KOMOMHATOPUKH
30 O06o06mmenue, cucTemMaTHu3aIys 3HaHHH. bubmuoreka [{OK
DneMeHThl KOMOMHATOPUKH https://m.eds00.ru/863f7e54
3 SrewerT! xowGimop. Coryuaiie bumorera LIOK
PHIKH. LJTYH https://m.eds00.ru/863f8408
BEJIMYUHBI M pacTpeieNieHus
32 O0001enue, cucTeMaTH3alus 3HAHUH. Bubmorexa HOK

https://m.edso0.ru/863f861a
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https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f7c9c
https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f8408
https://m.edsoo.ru/863f861a

CrnyyaiiHble BeIMUUHBI U paclpeecHus

33
34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HToroBast KOHTpOJIbHAs paboTa

O0001menue, cucTreMaTH3aIusa 3HAHUH

34

bubnmoreka [IOK
https://m.edso00.ru/863f8b56
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https://m.edsoo.ru/863f8b56

